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SUMMARY 
1. The feeding trends of the northern plains red ,fox in 
markedly different habitats (Wall Lake Area, Wright County, 
and Moingona Area, Boone County, Iowa) from June 1940 
to May 1941 are compared; similar data, extended to October 
1941, are presented for the red foxes on the Wall Lake Area. 
2. The population, home range and movement of the 
red foxes "are discussed, with particular attention being given 
to the 1941 denning period at Wall Lake. 
3. The feeding trends were determined by field and lab-
oratory methods involving analysis of 475 fecal samples from 
the Moingona Area and 991 from the Wall Lake Area, 543 of 
which were collected at dens. 
4. The study contributed additional information on the 
basic feeding tendencies of red foxes. 
5. Some food preferences of the red fox were evident: 
Meadow mice were high on the scale of preferences and 
were more readily accepted than white-footed mice; immature 
cottontails appeared to be preferred" to older animals by the 
young foxes at the dens; garter snakes, a screech owl, insecti-
vores, weasels and all but the hind legs of a toad were left 
uneaten. 
6. In general, the feeding of the red foxes appeared to 
adjust automatically to the relative availability of acceptable 
foods within their immediate range of familiarity. 
7. Evaluations of the meaning of red fox pressures on 
prey, as based on food habits analyses, required consideration 
of the fact that these foxes frequently ate some foods that 
they did not kill and regularly killed certain prey that they 
did not necessarily eat. " 
8. An emergency in the nature of a severe blizzard of 
short duration which struck on Nov. 11, 1940, provided a 
food "windfall" of storm-killed birds and mammals for the 
red faxes, especially on the Wall Lake Area. 
9. A drouth emergency at Wall Lake in the summer of 
1940 made it possible for the red faxes to reduce the pop-
ulation of drouth-exposed muskrats by what seemed to be 
noncompensatory losses. 
10. During the summer of 1940 the faxes on the Wall Lake 
Area concentrated their feeding almost exclusively on the 
drouth-exposed muskrats in a 34-acre occupied area, except 
for a few foods reflecting opportunistic feeding in the same 
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area, until the muskrats had reached an availability level 
where hunting in other parts _of the area appeared to become 
more profitable to the foxes; thus, for almost 3 months fox 
pressure on prey in other parts of the area was almost com-
pletely relieved. 
11. Muskrats exposed by another drouth at Wall Lake 
in the summer of 1941 and thus again made relatively easily 
available were not preyed upon by the foxes, probably be-
cause the exposed muskrats were not discovered. 
12. In spring and summer there were many occurrences 
of immature cottontails in the fecal passages of the red foxes 
on both areas, except the summer of 1940 at Wall Lake when 
the foxes were concentrating on drouth-exposed muskrats. 
13. Under the circumstances existing on' the two areas 
studied, cottontail productivity seemed to withstand fox pres-
sure; however, whether cottontails might haye been present 
in somewhat greater numbers without fox pressure could not 
be determined because of the many difficulties involved in 
dissociating the effects of fox predation from other population 
depressants. 
14. The findings provided further evidence that intelli-
gent poultry husbandry practices tend to eliminate losses of 
chickens to red foxes. 
15. Ring-necked pheasants in marginal habitat appeared 
to be most vulnerable to red fox predation. 
-16. Cock pheasants seemed more vulnerable to red fox 
predation than hens during the spring period of courtship 
and breeding. • 
17. Red fox predation on pheasant eggs did not appear 
to affect basic population trends. 
18. There was little evidence of red fox predation on 
young pheasants. 
19. A scarcity of foods of plant origin on the Wall Lake 
Area resulted in an increased representation of birds and 
mammals in the fecal passages of the red foxes, but whether 
this reflected increased pressure on these vertebrates was 
not established. 
20. Further insight was obtained into the influence of 
growth and development of the feeding trends of young foxes 
through comparison of the frequency of occurrences of foods 
in the fecal passages from the dens with those from the 
trails. 
Comparative Analysis of Red Fox 
Feeding Trends on Two 
Central Iowa Areas 1 
By THOS. G. Scon' 
Progress toward an understanding of the meaning of 
predation is sometimes obtained by comparing the predator's 
feeding trends in markedly different habitats. Data collected 
in Iowa in 1940 and 1941 make such a comparison possible for 
the northern plains red fox (Vulpes regalis Merriam). A con~ 
tinuous investigation of the food coactions of red foxes was 
made on the Moingona Fox Range from June 1938 to May 
1941 (Scott, 15). A similar study was undertaken on the Wall 
Lake Area in June 1940· and continued to October 1941, 
when it was interrupted by 'World War II. Thus, observations 
were being made on these two areas during a common period, 
June 1940 to May 1941. The unpublished data from Wall 
Lake are presented here and compared with those from the 
Moingona Area for the period during which simultaneous 
observations were made. 
COMPARISON OF AREAS 
The two areas on which observations were made are in 
central Iowa. The Moingona Area lies along the Des Moines 
River about 5 miles south of Boone. The Wall Lake Area is in 
Wright County about 40 miles north northeast of Boone. The 
Moingona Area has been described in detail (Scott, 15); only 
such additional description as is necessary to this comparison 
will be presented here. The aerial maps (figs. 1 and 2) reveal 
many of the basic differences in the two areas. 
Both areas are within the watershed of the Des Moines 
River. The topography of the Moingona Area is characterized 
by steep slopes, averaging 30 to 35 percent. Within the 2,010~ 
'Project No. 598 of the Iowa Agricultural Experiment Station. The Fish and 
Wildlife Service (United States Department of the Interior), Iowa State College, 
Iowa State Conservation Commission, and the Wildlife Management Institute 
cooperating. . 
'Fish and Wildlife Service, U.S.D.I. 
Acknowledgement is particularly due Harry Harrison for assistance In the 
field; to Ray Erickson and Dr. H. H. Knight. of Iowa State College, Jason R. 
Swallen of the Bureau of Plant Industry, Soils and Agricultural Engineering, 
U. S. Department of Agriculture, and to Dr. A. C. Martin of the Fish and Wildlife 
Service for help in Identifying fecal contents; and to my colleagues, Dr. Thomas 
s. Baskett and Dr. Paul L. Errington of Iowa State College, and to Dr. Lee E. 
Yeager of the Fish and Wildlife Service for counsel and friendly encouragement 
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Fig. 1. Aerial photograph of the Moingona Area. North at top. Scale: 
1.8 inches::1 mile. 
acre area intensively observed on the Moingona Area, the 
elevation rises from about 860 feet at the river to about 1,100 
feet on the upland in the southw:est corner. In contrast, the 
Wall Lake Area is in a nearly level to gently undulating till 
plain, having an elevation of about 1,230 feet at the marsh. 
The weather on the two areas does not differ greatly. The 
general month-to-month trend in temperature and precipita-
tion is shown in table 1. Wind velocity is more effective on the 
Wall Lake Area than at Moingona because the level to gently 
undulating topography and the scarcity of trees permit a rela-
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Fig. 2. Aerial photograph of the Wall Lake Area. North at top. Scale: 
1.8 Inches=l mile. 
tively clear sweep of the ground. High winds 'contribute 
importantly to the loss of birds and mammals during severe 
winter storms (Scott and Basket, 16), and such losses con-
stitute a food-windfall for predators. 
Both areas are in agricultural communities. The rough 
terrain of the Moingona Area requires that the cultivated fields 
be small, scattered and frequently irregular in outline. Fence 
rows tend to be wide and heavily grown to shrubs and trees. 
A substantial part, 1,100 acres, of the 2,010 acres in the 
Moingona Area is in permanent pasture. The cultivated fields 
of *e Wall Lake Area are large, continuous and regular in 
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TABLE 1. MEAN TEMPERATURES AND PRECIPITATION ON THE AREAS 
DURING THE PERIOD OF INVESTIGATION. 
Year and month 
1940 
June .................................... . 
July .................................... .. 
August .................... _ ......... . 
September._ ........... _ ........ . 
October_ ............................ . 
November_ ........ _._ ......... _ 
December .......... _ ............. .. 
1941 
January ...... _ .................... .. 
February .......................... .. 
March._ .. _ ........ __ ...... _· ..... . 
April_ .. __ ..... _ ................ __ 
May._. __ ..... __ .... _ .............. . 
JWle ...................... _ ... _ ... __ . 
July _ ......... __ ................. .. 
August ... __ .. _ ... _ ............. .. 
September .......... _ .......... .. 
Momgona Area 
Inches 
Degrees F. precipitation 
72.4 1.75 
76.7 6.93 
70.6 11.37 
66.6 0.28 
57.0 1.87 
33.2 3.07 
28.1 0.86 
23.4 2.41 
21.8 0.28 
35.0 0.80 
53.8 1.30 
69.0 2.60 
WaIl Lake Area 
Degrees F. 
69.4 
75.8 
68.7 
64.7 
55.4 
31.0 
25.4 
20.4 
18.7 
31.2 
52.4 
65.0 
68.7 
73.4 
73.8 
64.4 
Inches 
precipitation 
5.15 
5.80 
6.70 
1.84 
2.78 
3.68 
1.12 
1.54 
0.35 
0.73 
2.88 
2.74 
6.34 
2.86 
1.50 
7.07 
outline. The fence rows are narrow and relatively free of 
woody vegetation. Of 3,200 acres under observation at Wall 
Lake. only about 315 acres are in permanent pasture. 
The "lake" on the Wall Lake Area would necessarily have 
been classified as a marsh at the time of the investigation be-
cause the summer water level was largely even with or below 
the soil surface. The "lake" was bordered by a sedge and grass-
meadow community, and this margin was protected from 
livestock by a fence. In June of 1940 there was only about 40 
acres of water surface. By mid-August the marsh was dry 
except for a little water in the deepest part. The water in the 
deeper parts was partially restored in late August, but by late 
September there was no surface water anywhere. The water 
levels were slightly higher in 1941, but the marsh went dry in 
August. 
The biotic communities on both areas were modified by 
agricultural use. Least disturbed on the Moingona Area was 
an ungrazed and uncut woodland of about 240 acres, while on 
the Wall Lake Area it was the 720-acre "lake" grown largely to 
dense stands of bulrushes (Scirpus spp.) and cat-tail (Typha) 
interspersed with occasional clumps of reed (Phragmites com-
munis)", Intermediate in degree of disturbance were 1,100 
acres of wooded pasture on the Moingona Area which may be 
compared with about 315 acres of pasture on the Wall Lake 
Area. The trees on the Wall Lake Area were chiefly of bur-oak 
(QuereNS macrocarpa), ash (FraximlS pennsylvanica) and willow 
(Salix), Most intensively used was the cultivated land, approxi-
mately 650 acres on the Moingona Area and about 2,160 acres 
3Names of plants are according to N. L. Britton and A. Brown, "An Illustrated 
Flora of the Northern United States. Canada and the British Possessions," 2nd ed. 
rev. and en!., 3 vo!., 1936. . 
433 
Fig. 3. Winter scene 'from cut-over slope on the northern part of the 
Moingona Area. 
Fig. 4. View to the northeast in Bear Creek valley, Moingona Area, in the 
summer. 
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TABLE 2. GENERAL COMPARISON OF THE AREAS. 
Features lor comparison l\l.Iomgona Area Wall l::i'Ke"Area 
Location ........................... _ ...... Central Iowa, Boone Central Iowa, Wright 
County, about 5 miles County, about 40 miles 
south of Boone north northeast of Boone 
Elevation ................................. 860 to 1,100 feet 1,230 to 1,280 feet 
Topography_ .... _._ ...... _._ Steeply sloping Gently undulating 
General land uses 
Permanent pasture .... ___ 1,100 acres 315 acres 
Cultivated lands ......... _ .... 650 acres 2,160 acres 
Not farm operated .......... 240 acres (woodland) 720 acres (marsh) 
Cropping system .............. _ ... Corn-oats-legume Com-oats-legume 
rotation rotation 
Cultivated fields __ ._. __ ...... Small, scattered and Large, continuous and 
frequently irregular regular in outline 
in outline 
Fence rows .............................. Wide and heavily grown Narrow and relatively 
to shrubs and trees free of woody growth 
Potential fox foods 
Cottontails ...................... _ ... Common Common 
Mice ............... _ .................. _. Common Common 
Ring-necked pheasants .... Scarce Common 
Bob-whites _ .................... _. Common Absent 
Fleshy fruits ................... Common Scarce 
on the Wall Lake Area. For the most part a corn-oats-legume 
rotation was followed on the cultivated lands of both areas. 
The occurrence and distribution of some foods of the red 
fox may be compared. While cottontails (Sylvilagus floridanus 
mearnsii) were common on both areas, the distribution was 
somewhat more homogeneous on . the Moingona Area than on 
Fig. 5. View from west to east 
across the Wall Lake Area. Fox travel 
lane between rows of com at edge 
of field, adjoining unharvested soy-
beans. 
Fig. 6. Northward view from west 
central part of the Wall Lake Area. 
Fox trail through marsh in fore-
ground. cultivated fields and farm 
grove ~n background. 
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. the Wall Lake Area, where they were most numerous along 
the edge between the cultivated fields and the marsh. Fox 
squirrels (Sciurus niger rufiventer) were also present on both 
areas; however, as might be expected they were more evenly 
distributed and more abundant on the Moingona Area. 
Mouse populations on the areas were modified by habitat 
limitations. In accordance with the definitions of Dice (4), 
northern white-footed mice (Peromyscus lettcopus noveboracemis) 
were more evenly distributed and more abundant on the 
MOingona Area where wooded habitat was extensive; In con-
trast, on the Wall Lake Area, Baird white-footed mice 
(Peromyscus maniculatus bairdi) were more numerous and more 
widely distributed. 
The influence of habitat was again evident in a comparison 
of the abundance and distribution of meadow mice on the 
areas. Accordingly, Pennsylvania meadow mice (Microtus 
pennsylvanicus penmylvanicus) were more widely distributed and 
more abundant on the poorly drained lands of the Wall Lake 
Area; the reverse was the case on the Moingona Area, where 
prairie meadow mice (Microtus ochrogaster) were more abundant 
and more widely distributed. . 
Ring-necked pheasants (Phasianus colchicus torquatus) were 
by far the more abundant on the Wall Lake Area. In winter 
large numbers of these birds concentrated along the margin 
. between the cultivated fields and the marsh. Bob-whites 
(CoUnus virginianus) were not observed on the Wall Lake Area; 
however, they were common on the Moingona Area. 
The fruits of gooseberry (Grossul~ria spp.) , service-berry 
(Amelanchier canadensis), American plum (Prunus americana), 
wild black cherry (Padus virginiana), grape (Vitis vulpina) and 
mulberry (Morus rubra) were common on the Moingona Area 
and were consumed in season by foxes. These fruits were 
scarce or absent on the Wall Lake Area, being supplied only 
by a few plum trees, gooseberry bushes and grape vines. 
RED FOX POPULATION, HOME RANGE AND MOVEMENT 
Determination of red fox populations has proved difficult, 
especially in late summer, fall and early winter. Such popula-
tion estimates as could be made on the Moingona and Wall 
Lake Areas appear valuable enough to record. In June 1940, 
when this investigation was undertaken at Wall Lake, the 
"sign" indicated a population of two adults and four young. 
The population on the Moingona Area was much higher. Two 
litters were raised there, one litter of five and one of six. 
There were two adults with each litter; no others were known 
to be present. 
In February of 1941, after breeding activity was well under 
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way, there appeared to be two adults on the Wall La,ke Area 
and three on the Moingona Area. By June 1941, only one 
adult was known to be present on the Moingona Area. At the 
same time, there were two adults and four young on the 
Wall Lake Area. 
Interpretation of these populations in terms of density 
requires consideration of the basic activity pattern of the red 
fox. As reported earlier by Scott (15, p. 441) "The general 
activity of the red fox, naturally centering on the family as a 
social unit, annually progresses through a winter breeding 
and pre-denning period, a spring and early summer denning 
period, a late summer and early fall period in which the young 
live free of the den and the family ties gradually relax, and a 
period of dispersal." Most of the movements of the resident 
individual, pair or family would ordinarily be circumscribed 
by a line drawn on a 1-mile radius. The pattern of the activity 
within this theater varies with the life history events, social 
relations and the availability of food. 
During the denning period the den serves as the principal 
hub of activity, and the theater of activity shifts in the direction 
of the move as the family is moved to successive dens. The 
rallying station serves as the hub when the young foxes leave 
the dens, and the theater of activity again shifts when new 
rallying stations are occupied. These theaters of activity ap-
pear to lose their identity as the family ties relax and dispersal 
gets under way. Local centers of intense activity sometimes 
appear within the theater of activity where food is locally 
easily available. This was the case at Wall Lake in 1940 when 
the muskrats on a 34-acre occupied area were left exposed on 
land by drouth. 
During the denning and rallying station period the theater 
of activity of the resident fox family at Wall Lake in 1940 and 
1941 was not known to overlap with that of neighboring foxes. 
The theaters of activity of the two resident fox families at 
Moingona in 1940 overlapped to some extent during the 
denning and rallying station periods; however, the centers of 
activity were widely separated. The home range patterns of 
these fox families at Moingona have been described (Scott, 15). 
By the time the investigation got under way at Wall Lake 
in 1940 the young foxes were out of the dens. In 1941, however, 
it was possible to obtain data from all the dens used. Because of 
their quality and relationship to feeding trends these data are 
recorded here in detail. . 
On Feb. 2, 1941, track evidence of much play in the 
snow was found in an open place on the east margin of the 
wooded island, and urination was profuse. A well-beaten 
trail led through the bulrushes to the southwest and termi-
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nated at what later proved to be the natal den. The den, 
possibly a muskrat bank burrow when water levels were 
higher, had been recently opened and re-excavated (fig. 7). 
A dense stand of bulrushes and greater ragweed (Ambrosia 
trifida) concealed the earths and openings from all but very 
close observation. The den' was in the peat bed of the marsh 
and none of the diggings was very deep. Because of the 
location, the den was poorly drained, and following the de-
parture of the foxes the spring rains nearly filled the holes 
with water. 
Food was first found at the openings to the natal den on 
March 1. Subsequent observations indicated that the fox pups 
were not born until about March 12, and "sign" of the pups 
was ' not found outside the den until April 8. At that time it 
also seemed evident that the family had just been moved to 
another den. This was confirmed on a subsequent visit, and 
the new den was located in a somewhat similar but slightly 
better drained location about 300 yards to the southeast. 
The map (fig. 8) shows the dens used and the 'direction and 
time of movement between them. The foxes remained in the 
second den for about a month. At the time the foxes moved 
to the third den there 
was evidence that one 
or two of the fox pups 
had made short visits 
to two other dens, oile 
about 100 yards south-
west and the other 
about 400 yards to the 
northwest on the 
wooded island. Most 
of the "sign" of the 
young foxes, however, 
was within 50 feet of 
the den at the time 
they moved south 
about a half mile into 
a den on the "lake" 
bank sometime be-
tween May 5 and 7. 
The foxes remained 
here until about May 
12. Most of the "sign" 
here was within 50 
feet of the den, but 
there was some evi-
dence of the fox pups Fig. 7. Opening to natal den cleaned out by foxes. Wall Lake Area. Feb. 2. 1941. 
438 
.3 
10 
A 
I" 
L'C;;Io-NO 
• NCltal oan 
o ~Ubl&'1u .. .,t Oll.n\ 
...0. FoG.rl·'Utl'aCl 
A ~C."oOI 
5ca.le Va,milAr 
o [01 . 
N A 
t 
14 
Fig. 8. Den sites, direction and time of movement between dens, Wall Lake 
Area, 1941. 
125 feet north along the bank. A woodchuck was seen in the 
main entrance to the den when last visited on May 16. 
On about May 12, the foxes again moved. This time they 
moved north along the bank to the tip of an ice-heaved ex-
tension (the "wall"). This was the last den occupied. By June 
10 it was evident that the pups were no longer living in 
the dens. 
Because of its location in the "wall," this last den was on 
the border between a cultivated field and the marsh. The 
foxes had played over the plowing so much that by May 16 
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the plowed earth within a radius of 60 feet of the den was 
literally padded down, and pup tracks extended for 100 feet 
along a dead furrow. On the marsh side there were many 
trails leading 30 to 40 feet into the bulrushes and cat-tails, and 
some "sign" as much as 100 feet from the den. On the same 
day, May 16, a fox pup was seen about 250 feet north of the 
den, but it may have been driven there by the observers. By 
June 3, "sign" of fox pups was evident as much as 250 feet 
from the den in the plowing. On June 5, a fox pup was started 
by the observers, and it ran about 100 yards away from the 
den before being lost to sight in the marsh. At the same time 
"sign" of the pups was seen 200 yards west in the plowing 
and 100 yards to the east in the marsh where they seemed to 
have been stopped from further ingress by shallow water. 
The foxes did not use the den much after June 10; however, 
the vicinity of the den served as a rallying station for the pups 
until late in June when they moved north to the wooded 
island .. The wooded island served as a rallying station until 
late July. "Sign" of the family then appeared about three-
fourths of a mile southwest in a cornfield, and by Sept. 1 the 
family "sign" could no longer be identified. 
COMPARISON OF FEEDING TRENDS 
FOOD ANALYSIS 
Similar methods of investigation were followed on both 
areas. Prey remains, "sign" and phenological developments 
Were noted in the field. Fecal passages that could be dated 
for approximate time of defecation were collected for lab-
oratory analysis. Conclusions were based on both field and 
laboratory data, because no single technique was found ade-
quate in itself. 
Laboratory analysis of fecal passages did, however, prove 
to be the most valuable source of information because it pro-
vided a means of continuous determination of the relative 
proportions of food consumed. A total of 1,454 fecal passages 
taken from red fox trails on the Moingona Area were exam-
ined; of these, 475 were collected during the period under 
comparison with the Wall Lake findings. At Wall Lake 448 
fecal passages were collected from red fox trails and 543 from 
dens. 
The fecal> passages from both areas were prepared for 
analysis by the same method. The procedure for preparing 
the fecal material for analysis and the treatment of the data 
obtained have been described (Scott, 14 and 15). 
GENERAL FEEDING TRENDS 
The response of red foxes to food availability is clearly 
440 
FOOO MOINGONA AQ.~A 
Mammal ~ S.ID 
e,i rd m ~ IU 
Invertebrate ~ V//? ~ Z8.1 
Cold· bloool2.d 0.1 VClrleb"Q1e 
P(Ot,t Ie. ~.4 
I 
FOOD WA.LL LA\{b- AR. GoA-
Mamma.l ID22-
5i cd 20.~ 
lnvertczbrate ~ ~ 13 5 
Cold· blood~d o 1.4 VertczbrQte 
Plant b2 .<i>o 
o 20 40 00 80 100 
PE:QC£:-NTAGc=. 01=- TOTAL OCCUQQ. .... Nces 
Fig. 9. A comparison or the representations of major food groups in fecal 
passages of red foxes, June 1940 - May 1941. 
evident in the comparison of occurrences of major food groups 
in the fecal passages (table A, appendix). A bar graph (fig. 9), 
based on the percentages of the total occurrences of the major 
food groups in the fecal passages, shows the relative propor-
tions of these food groups for the period during which obser-
vations were being made on both areas, Marked differences 
are evident in these ll-month dietary patterns of the major 
food groups. 
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These differences are reflected in the data from the field. 
During the period studied, mammals and birds of the types 
normally eaten by foxes were highly available on the Wall 
Lake Area. On the Moingona Area they were only moderately 
available. Invertebrates (largely insects) of the kinds taken 
for food by foxes appeared to be least numerous on the Wall 
. Lake Area. While foods of plant origin, especially fleshy fruits, 
were almost absent on the Wall Lake Area, they were abun-
dant on the Moingona Area. Cold-blooded vertebrates were 
abundant about the marsh on the Wall Lake Area, but Un-
common at Moingona. These differences are evident in the 
graph, emphasizing the importance of relative availability in 
determining the general diet of red foxes. 
The progression of the seasons is naturally accompanied by 
modification in the availability of foods. The seasonal feeding 
trend for the major food groups is shown in fig. 10. As in 
earlier studies (Scott, 15), mammal occurrences in the diet 
were relatively fewer in summer and fall than in winter and 
spring. The reverse might be predicted upon consideration of 
the vulnerability of immature animals. This summer and fall 
depression in mammal occurrences, however, is more probably 
a response to the seasonal increase in insects and foods of plant 
origin. This seems to be emphasized to some extent in the 
high incidence of mammals and birds in the fall diet of the 
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Fig. 10. A comparison of the seasonal representations of the major food 
groups in the red fox diet on the two areas. June 1940 - May 1941. 
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foxes on the Wall Lake Area as compared with that of the 
foxes on the Moingona Area where insects and fruits were 
abundant. The increase at Wall Lake may be explained in part 
by the killing effect of an unseasonal storm on Nov. 11, 1940 
(Scott and Baskett, 16). It was clearly evident, however, that 
when acceptable insects and fleshy fruits were available, the 
foxes· ate them in considerable quantities. Such extensive 
feeding by {oxes on fruits and insects may tend to reduce or 
limit the pressure of fox predation in other directions; this is, 
however, difficult to determine. 
The seasonal invertebrate representation in the diet was 
low on the Wall Lake Area in the fall of 1940 and 1941. This 
was thought to have been largely the result of a scarcity of 
grasshoppers on that area. 
The availability of cold-blooded vertebrates is strongly 
influenced by the season. These animals were abundantly 
available during the warm weather months on the Wall Lake 
Area, but they were not importantly represented in the diet. 
As a group cold-blooded vertebrates appeared to be low on 
the scale of red fox food preferences. 
The month-to-month trend of the major food groups is 
shown in fig. 11. The graph is extended to show the additional 
data gathered on the Wall Lake Area after the study was 
terminated on the Moingona Area. 
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The extended data show that the unusually high frequency 
of bird representations in the diet, beginning in April of 1941, 
continued throughout the summer. These bird representations 
were largely sustained by substantial depredations on pheasant 
eggs. During the previous summer little activity of this kind 
was detected, probably because the foxes were occupied with 
exceptional predation upon drouth-exposed muskrats. 
The unusually high representation of mammals in the 
February and March diets of the Wall Lake foxes is note-
worthy, particularly because there was a winter concentration 
of about 1,000 ring-necked pheasants in the marsh. 
SPECIFIC FEEDING TRENDS 
MAMMALS 
(Tables C and D, Appendix) 
Fourteen species of mammals were represented in the fecal 
remains from fox trails from either one area or the other. Of 
these, 10 species were detected in the fecal material from the 
Moingona Area and four from the Wall Lake Area. Four of 
the 10 representations from the Moingona Area had not been 
identified during the previous 2 years' intensive study there. 
These four were: Opossum (Didelphir virginiana), raccoon 
(Procyon lotor), striped skunk (Mephitis mephitis) and white-
tailed deer (Odocoileus virginianus). Twenty-two species and two 
genera of mammals were represented in the diet of the foxes 
on the Moingona Area during the period under comparison, 
while during the 2 previous years only 14 species and 1 un-
determined genus were detected. This large number of species 
of mammals in the ruet was accompanied by a decrease in the 
frequency of mammal remains as a group (35.6 percent of 
total occurrences, as compared with 54.3 percent and 40.5 
percent for the 2 previous years). This, together with increased 
frequency of foods low on the fox's scale of preference, and 
field observations, indicated that mammals as fox food were 
somewhat lower in availability at Moingona during the winter 
of 1940-41 and the spring of 1941. 
Some mammals were identified in fecal remains from but 
one area simply because they did not occur on the other. 
While common. on the Moingona Area, the chipmunk and deer 
did not occur on the Wall Lake Area. The long-tailed shrew 
(Sorex cinereus) and the jumping mouse (Zapus hudsonius) were 
represented in fecal remains only from the Wall Lake Area. 
They were not known to occur on the Moingona Area. Remains 
of the little short-tailed shrew (Cryptotis parva) and the lemming 
mouse (Synaptomys cooperi) were identified only in the fecal 
material from the Moingona Area. Neither was known to be 
present at Wall Lake. 
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Certain mammals occurred on both areas but were repre-
sented in fecal material from only one area. Remains of the 
pocket gopher (Geomys bursarius) appeared only in fecal 
passages collected at Wall Lake. Possibly the high humus 
content in the soil around the lake made excavation of pocket 
gophers faster and easier for the foxes. Other species present 
on both areas but appearing among fecal remains from only 
one area; the Moingona Area, were as follows: Raccoon, striped 
skunk, badger (Taxidea taxus) and domestic pig (Sus scro/a). 
The woodchuck (Marmota monax) was common on the 
Moingona Area; on the Wall Lake Area it was present but 
not common. Woodchuck remains were detected five times in 
the fecal material from Moingona. In field notes from Wall 
Lake for June 20, 1940, Dr. Paul L. Errington recorded that 
" ... a fresh scat consisted of young woodchuck." 
The jack rabbit (Lepus townsendii) was fairly common at 
Wall Lake but occurred on the Moingona Area only in winter 
when an occasional one appeared. Jack rabbit remains were 
detected only once in the fecal material from Moingona, in 
March of 1939. It was not identified in the feces for the period 
under comparison with the Wall Lake data. It occurred 31 
times among the fecal remains from Wall Lake. Segregation 
of jack rabbit remains from cottontail remains in fecal material 
proved difficult; questionable remains were classified as un-
determined rabbit. 
The remains of mole (Sealopus aquaticus) occurred in fecal 
passages from fox trails on both areas. On the Moingona Area 
in 1940 moles were more numerous, and this relative increase 
in abundance was reflected in the frequency with which this 
species occurred in the fecal material (table C, appendix). 
Further marking this high mole population and the attention 
accorded them by the foxes was the fact that 5 of the 10 moles 
left on fox trails during the 3-year investigation at Moingona 
were found in 1940; three in July, one in September and one 
in November. By contrast, moles were not numerous on the 
Wall Lake Area at any time during the study. Mole remains 
were not detected in the fecal collections from Wall Lake 
during the period of comparison (June 1940 to May 1941). 
Later, a single occurrence was recorded in June 1941. Mole 
was not listed among 82 items found on fox frails or among 
111 items recorded at dens on the Wall Lake Area. 
The large short-tailed, shrew (Blarina brevicauda) did not 
appear to be particularly numerous over either area. Suitable 
habitat existed around the marsh at Wall Lake, and "sign" 
indicated that the shrew was fairly common there. Habitat 
patterns differed so widely on the two areas that it was difficult 
to obtain more than the impression that the species was slightly 
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more available on the Wall Lake Area. On the Moingona Area 
it was detected three times in the fecal material from trails 
(table C, appendix); not at all among 29 items left on the 
trails by foxes. It occurred five times in the trail scats from 
Wall Lake, once during the period of comparison and four 
times during the following summer. Among the items left by 
faxes at Wall Lake it was listed once among 27 items during 
the period of comparison and 3 times among 55 items during 
the 6 months' extended study (table B, appendix). At Wall 
Lake it was also represented among the food remains and fecal 
passages at the dens to be discussed later. These data provided 
further evidence to place this shrew low on the scale of food 
preferences. 
Mink (Mustela vison) were much more abundant on the 
Wall Lake Area because of the extensive marsh habitat there. 
It was apparent, too, that weasels were most numerous at 
Wall Lake. Mustela, probably mink,' was detected 3 times in 
57 fecal passages for September 1940 on the Moingona Area, 
and an immature mink and a weasel (Mustela frenata) were 
listed among the 29 items left by the foxes on trails. Mustela, 
probably weasel, was identified twice in the fecal material from 
the trails at Wall Lake. It was not listed among the 82 items 
left on the trails or in the scats collected at dens. Musteta frenata 
occurred 3 times among the 111 items at the Wall Lake dens, 
and none was known to have been eaten. 
The 13-striped ground squirrel (Citel/us tridecemlineatus) and 
the Franklin's ground squirrel (Citellus franklin i) were present 
on both areas. There was no evident difference in the popula-
tion levels on the two areas, and,' although the 13-striped 
ground squirrel seemed the more numerous, neither species 
was unusually abundant. The ground squirrels did not occur 
importantly in the diet of the foxes on either area. 
The relatively small fields and extensive woodland of the 
Moingona Area supported a somewhat generally distributed 
fox squirrel (Sciurus niger) population. This population was 
estimated to be about one animal to 3 acres throughout the 
area in December 1940. Remains of' this squirrel appeared 
regularly though not importantly in the fecal passages from 
the Moingona Area. While the squirrel population at Wall 
Lake was of about the same level as that at Moingona it was 
limited by the woodland. Foxes traveled only infrequently to 
the east side of the marsh where the most extensive woodland 
was located. The squirrels in wood lots and windbreaks about 
farm buildings were not easily available to foxes because they 
did not hunt there regularly. Remains of fox squirrel were 
detected in the fecal passages from Wall Lake only once. Fox 
squirrel was not listed among the items at dens or on the trails, 
and·it did not occur ill fecal material from the dens. 
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Little was 1earned of the relative population levels of the 
prairie harvest mouse (Reithrodontomys megalotis dychei) on the 
two areas. Suitable habnat was most extensive on the Moin· 
gona Area. Remains of this species occurred fairly regularly 
though not prominently in the fecal material from Moingona. 
This species was not identified as frequently among the fecal 
remains from Wall Lake. It was not listed among the items left 
on the trails on either area. 
The northern white-footed mouse (Peromyscus leu copus 
noveboracensis) , a woodland form, and the Baird white-footed 
mouse (Peromyscus maniculatus bairdi) , a prairie form, were 
present on both areas. During the summer of 1940 it was 
estimated that the northern white-footed mouse was more 
than twice as numerous as the Baird white-footed mouse on 
the Moingona Area. This relative difference in numbers was 
markedly reversed on the Wall Lake Area where only a small 
and localized proportion ·of the white-footed mice were of the 
northern form. These relative differences in species composi-
tion were manifestly the effect of habitat restrictions. Dice (4) 
found that, though the two species overlapped slightly on the 
border between the woodland and prairie, the prairie form was 
not found in the woodland nor the woodland form on the 
prairie. The white-footed mouse population appeared to be at 
a peak on both areas late in 1940. 
Identification of white-footed mouse remains from fecal 
passages was not attempted beyond the genus. A graph has 
been prepared for comparison of these generic representations 
in the fecal material from the trails on both areas (fig. 12). 
In general the trend of white-footed mice representations 
on both areas was typical of the expected occurrence of mice 
in the red fox diet. There was a summer low, an increase 
through fall to winter and a decrease in spring. During the 
months of June, July, August and September of 1940 the 
remains of white-footed mice were not detected in the fecal 
passages from Wall Lake. It is of interest to note that these 
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were the months during which the foxes were preying heavily 
upon muskrats. The muskrats not only compensated for the 
absence of white-footed mice in the diet, but also served to 
interest the foxes in a part of the area that was not suitable 
habitat for white-footed mice. The latter was probably of 
greatest significance; otherwise at least chance occurrence of 
so common a mouse would be expected sometime during such 
a long period. 
There was a high white-footed mouse population at Wall 
Lake in the fall of 1940. That this high population of . white-
footed mice was heavily preyed upon by the foxes is evident 
in the unusually high frequency of occurrences during the 
winter of 1940-41. In February the percentage of occurrences 
for white-footed mice (36.3 percent) was exceeded only by 
cottontail (41.4 percent). Only by comparison of the size of a 
white-footed mouse with that of a cottontail can the number 
of white-footed mice taken at that time be appreciated. By 
May, insects were available, and a sharp decrease .in white-
footed mouse occurrences took place followed by the usual 
summer depression. The trend at Moingona was typical except 
that the winter peak in frequency of occurrences failed to 
materialize when there were no detections of white-footed 
mouse remains in the fecal material for February 1941. There 
was no manifest reason for this late winter depression in the 
occurrences of white-footed mice; however, it seemed to be 
compensated for by an increase in meadow mouse represen-
tations. 
On the trails at Wall Lake two Baird white-footed mice 
were left behind by foxes. At Moingona two northern white-
'footed mice were found where they had been left on the trails 
by the foxes. Of 24 white-footed mice listed at dens on the 
Wall Lake Area, 15 were definitely Baird white-footed mice 
and the remainder probably were. An additional Baird white-
footed mouse was found at Wall Lake where a fox had 
deposited it at the mouth of a den that was never occupied by 
foxes. 
The more obvious difference in the white-footed mouse 
data is the markedly greater frequency of occurrence of this 
mouse in the diet of the Wall Lake foxes. This difference does 
not appear to be the result of strikingly different population 
levels though this is admittedly difficult to evaluate. Possibly 
it reflects the influence of habitat on the effectiveness of fox 
predation. Field observations revealed that the foxes did 
much less hunting for mice in the woodland habitat of the 
northern white-footed mouse, predominant on the Moingona 
Area, than in the grassy retreats of the Baird white-footed 
mouse, predominant on the Wall Lake Area. 
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Meadow :mice' ,were'~r~presented on both areas by two 
species, the' praid~,? meadow :rllQuse and the Pennsylvania 
meadow mO,use. The;'-j'nfluence Q-f. habitat limitations were 
evident in th~ differel;fc¢:S in speCie'S composition on the two 
areas .. The prairie 'meadow mouse Was predominant on the 
Moingonaftr~ii ,Wl}~re the well-drained' upland fields provided 
muchsui~abre,habitat. The reverse was·tr:ue on the Wall Lake 
Are(l where ··the. gentJy .... undulatirig:.topography was most 
suitable to tl;te Pe·ri.nsy~yania meadow ,mouse. The species 
composition resultinf(from these habitat re~trictions was re-
flected by the frequency of occurrences of these two species 
in the .fecal material. In 81 fecal samples from the Moingona 
Area the molars of meadow mice could be identified by the 
characteristic enamel outline. Seventy-seven of these were 
of the prairie meadow mouse and four were of the Pennsyl-
vania meadow mouse. Of 24 such identifications on the Wall 
Lake Area 23 were of Pennsylvania meadow mouse and 1 was 
of prairie meadow mouse. The difference in population levels 
on the two areas is difficult to establish. By contrast, however, 
a slightly lower but increasing population appeared to be 
present on the Moingona Area. 
The frequency of occurrence of meadow mouse remains 
in the fecal passages from the two areas is shown in the graph 
(fig. 13). The peak in September 1940 at Wall Lake is 
probably without significance because there were too few 
fecal samples. Field observations at Wall Lake suggested that 
meadow mice might have been difficult for the foxes to capture 
for several weeks in January 1941 because a freezing rain 
coated the ground cover with up to lh inch of ice. This may 
explain the depression in occurrences during that month. The 
data offered no clue to the conditions producing the July 1941 
peak. In general the remains of meadow mice occurred more 
frequently in the fecal passages from Wall Lake, possibly 
reflecting somewhat higher populations there. 
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frequency than meadow mice in the diet of the Wall Lake 
foxes. The reverse was true for the Moingona Area. The im-
portance of the relative availability of prey was thus again 
well illustrated. At Moingona the northern white-footed mouse 
was predominant and abundant but not easily available in the 
security of its woodland habitat; the meadow mouse, while less 
numerous, was taken in greater numbers, possibly because it 
was highly vulnerable and apparently a preferred food. At 
Wall Lake the prairie white-footed mouse was predominant, 
abundant and highly vulnerable in its grassy habitat; the 
meadow mouse was equally vulnerable but somewhat less 
abundant. 
A tendency for the red fox to eat meadow mice more 
readily than white-footed mice, as was evident at Moingona 
(Scott, 15), appeared in the Wall Lake data, especially in the 
feeding of the young foxes. White-footed mice were killed and 
frequently left uneaten on the trails and at the dens; such 
mice are not represented in analyses of fecal material. There-
fore a high frequency of meadow mice in the diet of red foxes 
does not in itself provide a basis for concluding that meadow 
mice are more vulnerable to fox predation than other mice, 
particularly on a form occupying similar habitat such as the 
Baird white-footed mouse. The possibilities for misappraisal 
of the pressures of fox predation through consideration, of only 
food habits analyses is even more evident in the case of such 
prey as insectivores and weasels. The opposite is true for prey 
such as the domestic chicken, where frequently a substantial 
proportion of the chickens may be dead when found by the fox. 
The types of muskrat (Ondatra zibethica) habitat on the areas 
were suited to a comparison. The muskrats lived in a marsh 
habitat at Wall Lake and in a river habitat at Moingona. Field 
observations indicated that the foxes tended to avoid wading 
through water, and muskrats appeared to be secure while in 
water. There was very little evidence of muskrats feeding on 
land within the area at Moingona, possibly because there was 
very little cult,ivated land adjacent to the river. The remains 
of muskrat were detected but twice in the fecal material from 
the Moingona Area. At Wall Lake the muskrats were left 
exposed on land (fig. 14) in the 34-acre occupied area when 
the water levels were lowered by drouth during June, July 
and August of 1940. The unusually severe and apparently 
somewhat uncompensated predation upon these muskrats by 
foxes has been described by Errington and Scott (10). Except 
for a single occurrence of muskrat remains in a scat collected 
in March 1941 and a freshly killed stub-leg male found at a 
den on March 12, 1941, there was no further evidence of 
predation on muskrats even though they were again exposed 
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Fig. 14. Condition of marsh during drouth exposure of muskrats, Wall Lake 
Area, 1940. 
by drouth the following summer. The foxes simply did not 
seem to find these easily available muskrats, possibly because 
they were obtaining sufficient food elsewhere and were not 
hard enough pressed to work all parts of the area. 
The house mouse (M~tS musculus) did not occur importantly 
in the diet of the foxes on either area. Remains of the Norway 
rat (Rattus norvegicus) were detected in five fecal passages from 
the Moingona Area and in three fecal passages from the Wall 
Lake Area. 
A comparison of the cottontail populations was difficult. 
Counts at Moingona showed a population of one cottontail to 
the acre in October 1940 and about one cottontail to 7 acres 
in midwinter. This midwinter population was thought to have 
been a little higher than indicated by the count because in 
the movement of cottontails into wintering quarters more 
appeared to leave the places where counts were made than 
were attracted to them. In general the population level at Wall 
Lake was not strikingly different from that at Moingona. There 
was a marked difference, however, in the concentration of 
activity. At Wall Lake, cottontails were present in unusual 
numbers along the margin of the marsh, particularly where 
cultivated fields adjoined. As many as five cottontails were 
started at one time there in the spring of 1941. Elsewhere on 
the Wall Lake Area cottontails were not especially abundant, 
possibly 1 to 5 acres, except on pasture land and in the deeper 
451 
TABLE 3. DETECTED OCCURRENCES OF IMMATURE AND YOUNG COTTON-
TAILS CONTRASTED WITH TOTAL COTTONTAIL OCCURRENCES, 
WALL LAKE AREA AND MOINGONA AREA, 1940-1941. 
.. .. .. 
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Moingona Area I I I I I I " II I Total I I I 1 occurrences _127 ~11IWI~I~IMI~I~ UI~ Immature......... 10 I Young .. _ ......... 2 
Wall Lake Area 
1 I I I I I I 1 1 I 36163 Total occurrences. 1 tl 21 :1 11 13 1 2:1 3~ 16 1 17 1 1~1 1~ 15 9 Immature ........ 13 1 25 1 Young ... 6 9 2 
parts of the marsh where they were not much in evidence. 
At Moingona the cottontails were more evenly distributed 
throughout the area. 
Cottontail was the principal staple food of the foxes as 
found in previous investigations by Errington (5, 6), Hamilton 
(12), Murie (13), Scott (15) and others. The percentages of 
total occurrence of cottontail remains in the fecal passages 
from the trails on the two areas show similar trends (fig. 15). 
The very low frequency of occurrences for cottontails in the 
diet of the Wall Lake foxes during June, July and August, 
1940, is compensated for by the unusually high frequency of 
muskrat. The peak in September is possibly the result of too 
few samples and the effect of the switch from muskrat. 
The detected occurrences of immature (less than half 
grown) and young (more than half grown but not adult) 
cottontails are recorded in table 3. The occurrences of young 
cottontails lagged considerably behind· those of the immature 
age class both in time and frequency, possibly indicating higher 
losses among the immature animals. Immature cottontails 
occurred frequently in the fecal passages from the spring and 
summer months, except for the summer of 1940 at Wall 
100 
eo L C. NO I 
I mOIN o ... f>. ""~&A --W~LL I Al(la l ""ra ..... ---
~.~ I ! I 
~ I ..... ~I I / 
" ~ 1 T ---r--..... ,/ 
./" P-"- I ........ :.-~ --i-t-_ 
-
- i 
zo 
o 
Ju .. ~ JUI.V AuC; nlOT OCl NOV OIFC. JAN "&-6 M ... Q I\PQ """'" JUN£- Ju." ~uc;; \~ 
Fi,g. 15. Monthly trend in cottontail representations. 
452 
Lake when the foxes were concentrating on drouth-exposed 
muskrats. 
Much remains to be determined about the significance of 
fox pressure on cottontails; however, these data showed that 
cottontails have considerable resiliency to withstand heavy 
fox pressure. Under the conditions existing on the Moingona 
Area in the spring and summer of 1940, cottontails increased 
in number to near carrying capacity despite pressure from a 
high fox population. Cottontail populations made strong gains 
at Wall Lake in the spring and summer of 1940 when the fox 
pressure was being directed mainly to muskrats. There was 
no means of determining whether these gains might have been 
about the same irrespective of fox pressure. Cottontails con-
tinued to be numerous in 1941 at Wall Lake even though 
they were subjected to heavy predation by the foxes. These 
data indicated (a) that cottontails maintained normal pop-
ulation trends in accompaniment with fox pressure but (b) 
that accurate evaluations could not be made of the numbers 
of cottontails that might have been present if the fox pressure 
had been eliminated. More could be learned of the meaning 
of fox predation on cottontails and other prey populations if 
the situation could be so controlled as to dissociate losses to 
foxes from other causes of population fluctuation. 
BIRDS 
(Tables E and F, Appendix) 
In most instances there were too few diagnostic parts to 
permit specific identifications of bird remains in the fecal 
passages. Of 127 occurrences of bird remains in fecal passages 
from the trails at Moingona, 67 WerE:] listed as undetermined. 
Undetermined bird remains were somewhat more frequent at 
Wall Lake, where, of 86 occurrences of bird remains in fecal 
passages from the trails during the period of comparison, 52 
were undetermined. . 
Also somewhat indicative of technical limitations in the 
identification of bird remains in fecal passages is the fact that 
only 10 species of birds were detected during the period under 
comparison. Of these, seven were identified in the fecal 
passages from one area and not the other, two at Wall Lake 
and five at Moingona. While the red-wing (Agelaius phoeniceus) 
was not detected in fecal remains at Moingona, it occurred six 
times during the period of comparison and once in the ex-
tended period at Wall Lake. Remains were also found on fox 
trails at Wall Lake, three times during the period of com-
parison and once thereafter. Nine of these red-wing appear-
ances at Wall Lake (six in the, fecal passages and remains of 
three on the trails) followed the destructive blizzard of Nov. 
11, 1940, which killed many red-wings in migration through 
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the Wall Lake Area. The other species detected in the fecal 
passages from the trails at Wall Lake and not at Moingona 
was the yellow-headed blackbird (Xal1thocephalus xal1thoce-
phalus). It was identified only once. The species detected among 
bird remains in fecal passages from the trails on the Moingona 
Area and not at Wall Lake were: guinea fowl 3, blue jay 
(Cyanocitta cristata) 1, black-capped chickadee (Penthestes 
atricapillus) 1, eastern cardinal (Richmondena cardinalis) 1 
and the mourning dove (Zenaidura macroura) 2. To some 
extent these occurrences reflected differences in the two areas: 
Red-wings were numerous at Wall Lake; the yellow-headed 
blackbird was not known to occur at Moingona; guinea hens 
were not present at Wall Lake; the blue jay, black-capped 
chickadee, cardinal and mourning dove were most common at 
Moingona. The same pattern was seen among the bird remains 
left behind on trails by foxes. 
Wherever possible, bird remains were segregated into game 
and nongame categories. At Moingona these determinations 
were: Game 13 (1.2 percent), nongame 48 (4.4 percent). At 
Wall Lake they were more evenly balanced; game 18 (2.8 
percent), nongame 16 (2.5 percent). 
During the summer and fall of 1940 domestic chicken 
occurred only twice in the fecal passages of the red foxes at 
Wall Lake. This was thought to have been primarily a result 
of the attention given the muskrats during the summer months. 
Chicken was absent in the diet of the foxes on both areas 
during the winter months, a tendency which has been evident 
in other studies. During the winter months the chickens on 
the two areas were kept more closely confined than at any 
other time and thus were not available to foxes except as dead 
birds discarded from the flocks. There is no better protection 
against fox predation to domestic poultry than to house and 
pen the birds, a recommended poultry husbandry procedure 
for broilers and laying flocks. The increased occurrences of 
chicken in the diet of the foxes during the summer and fall 
months at Moingona and at Wall Lake during the extended 
period in 1941 indicated that summer and fall was the critical 
time for fox predation on chickens. This was concurrent with 
the time when the young chickens of the year and often the 
laying flocks were turned out to forage about over the farm-
yard and adjacent fields. Chicken remains were frequently 
detected in the fecal passages from Wall Lake during the 
summer of 1941. The chickens appeared to have been from a 
large flock at a nearby farmstead. Dead chickens from this 
flock were thrown out in a neighboring field, and these were 
known to have been found by the fox family. It is thought 
that this tenqed to "bait" the family into the vicinity of the 
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flockj a few Jive chicitCllS were subsequently taken. Thus it 
does hoL se/;:i.ll advisable tu dispose of chickens by throwing 
them out in the fields, especially within or near the feeding 
range of the flock. Too, such careless disposal of dead chickens 
would scarcely be in accord with approved poultry sanitation 
practices. . 
A pronounced difference existed in the ring-necked 
pheasant population on the two areas. There was only marginal 
pheasant environment at Moingona, and relatively few birds 
were found there even in the most favorable places. The Wall 
Lake Area was in optimum pheasant environment, and large 
numbers of birds were present. For the purpose of comparison, 
estimated population figures may be given. The breeding pop-
ulation of pheasants on the Moingona Area was estimated to 
be about 1 bird to 100 acres in 1940 and' 1941. Observations 
were not commenced at Wall Lake until June in 1940, and, 
from such observations as could be made at the time, a 
breeding population of about 1 bird to 10 acres was estimated. 
In 1941 the breeding population at Wall Lake was thought to 
have been about 1 bird to 7 acres. After the birds had moved 
into winter concentrations at MOingona in December there 
was a population of about 1 bird to 24 acres. The largest con-
centration of pheasants observed at Moingona was a flock of 
16 birds. The most accurate population estimates at Wall Lake 
were made after the pheasants had moved into winter concen-
trations in December 1940. At that time it was estimated 
that there were about 1,000 birds wintering on the 3,200 acres 
under observation at Wall Lake. About 90 percent of these 
birds were concentrated on the margins of the marsh, partic-
ularly where there were adjacent cornfields. These birds were 
aggregated in four places within feeding distance of cornfields. 
There were about 40 birds in the southeast corner of the marsh, 
150 in the northeast comer of the marsh, about 700 on the 
west margin of the marsh in two flocks, one of about 500 to 
the north and one of about 200 to the south. The flock of 500 
lived largely within an area of 120 acres and was of particular 
interest because the winter range of the foxes centered up in 
the same place. Roadside counts around Wall Lake in the fall 
of 1941 indicated a population of about 1 bird to 4 acres. 
Errington's (7) interpretation of Bach's (1) data together with 
Baskett's (3) findings in Iowa indicate that in respect to rates 
of gain, pheasants were in a favorable to very favorable phase 
in 1940 and 1941 throughout the north-central states. 
Table 4 presents a comparison of the occurrences of 
pheasant remains in the fecal material from the trails on the 
two areas; The pattern of pheasant occurrences seen in this 
table for the Moingona Area is typical of the two previous 
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TABLE 4. OCCURRENCES OF PHEASANT REMAINS IN' THE FECAL 
MATERIAL FROM THE TRAILS. 
1940 
June ___ ._ ... _ .... _._ .... _ .. 
July ...... _ ........... __ .............. . 
August ......... _ ................... . 
September._ .... _ ......... _ ..... . 
October __ . __ ._ ................ . 
November_ ..... _ ................ . 
December._ .. _ ................... . 
1941 
January ... _ ....... _ ............ __ . 
rr~~~a~~::::::::::::::::::::::::::::: 
April ................. _ ................ . 
~day2 ____ ~ _________ .. ______ . __________ ._. 
June .... __ ... _ ....................... . 
July ....... _ ... __ ._ ................. . 
August ............................. . 
September .......................... . 
Molngona Area 
7/37 (10.2%) 
1/23 (3.5%) 
1/20 (3.6%) 
Wall Lake Area 
5/29 (10.2%) 
5/37 (9.4%) 
1/40 (2.0%) 
3/20 (9.7%) 
1/16 (2.6%) 
egg and bird remains 
11/54 (6.0%) 
2 bird remains 
2 egg and bird remains 
7 egg remains 
19/76 (6.7%) 
1 bird remains 
18 egg remains 
5/21 (7.0%) 
all egg remains 
1/14 (3.2%) 
bird remains 
1 Interpretation: 2 detected occurrences of bird or egg remains in 127 fecal 
passages, 0.6% of total occurrences for the month. 
2 No data available from the Moingona Area after April 1941. 
years' study there-that is, a seasonal tendency for pheasant 
remains to occur in the fecal material in greatest relative 
frequency in early winter, late spring and early summer. At 
Moingona, immediately preceding the period of this compari-
son, there was one occurrence of pheasant remains in April 
and two in May (1.0 percent and 1.3 percent respectively of 
the total occurrences for the month) in fecal material from 
the trails; pheasant bird remains were detected twice and 
pheasant egg fragments three times at dens from May 7 to 30. 
Then during the summer (June, July, August) of 1940, 
pheasant bird remains were detected twice in 127 fecal 
passages from the trails at Moingona, while there were no 
.detected occurrences at Wall Lake. It is thought that this 
failure to detect pheasant remains in the fecal material from 
the trail at Wall Lake in 1940 was largely a result of the fact 
that the foxes were concentrating on the drouth-exposed 
muskrats in the marsh. Pheasants were not known to frequent 
this part of the marsh. 
In the fall (September, October, November) of 1940 there 
were no occurrences of pheasant in the fecal passages from 
Moingona, but there were five occurrences (10.2 percent of 
the total occurrences) at Wall Lake in November. Associated 
with this evident difference in diet of the foxes on the two 
areas were significant field observations. The blizzard on 
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Nov. 11, 1940, was most destructive to bird life at Wall Lake. 
Of the birds found dead following the storm there were only a 
few slate-colored juncos (Junco hiemalis) on the Moingona Area, 
while at Wall Lake there were many red-wings, three pheas-
ants and a meadowlark. The storm-killed pheasants con-
tributed to the diet of the foxes. The hunting season for 
pheasants opened on Nov. 12 and closed on Nov. 18. Because 
of the publicity given the losses of' pheasants from the storm, 
few hunters were in the field the first day but hunting 
increased as the season progressed. Considerable shooting was 
done at Wall Lake and some crippled pheasants were known 
to have been lost. These may have added to the food available 
to the foxes; however, no evidence to this effect was obtained. 
That these factors had some influence on the appearance of 
pheasant in the diet .of the foxes at Wall Lake in November 
is given strength by the complete failure to detect pheasant 
remains for previous months. Pheasants were not hunted at 
Moingona. . 
Despite a striking differential in pheasant population there 
was no significant difference in the occurrence of pheasant 
remains in the fecal material from the fox trails on the two 
areas during the winter (December, January, February) 
1940-41. With small, widely dispersed flocks of pheasants at a 
population of about 1 bird to 25 acres on the Moingona Area 
and with the foxes at Wall Lake centering their activity in a 
concentration of an estimated 500 pheasants living on about 
120 acres, a marked difference in the frequency of pheasant 
occurrences -in ~he fecal material was expected. The fecal 
analysis did not show the expected difference, and observations 
in the field supported the results of the analysis. The observer 
in the field at Wall Lake was continually puzzled by the fact 
that the foxes did not capture more pheasants by pure chance 
if not by deliberate hunting. Perhaps the foxes on the Moin-
gona Area had greater incentive to hunt pheasants because 
of the evident shortage of available food there. In terms of 
security the pheasants on the Moingona Area were probably 
at the greater disadvantage because they were in what was 
manifestly marginal habitat. In discussing the importance 
of predation to the marginability of habitat for pheasants 
Errington (8:166) stated: "It was observed in sparsely occupied 
north-central pheasant habitats that these birds, low densities 
notwithstanding, were often highly vulnerable ~o pre!iatory 
enemies." 
There were no occurrences of pheasant remains in the 
fecal material from the trail on either area during February 
and March; as a matter of record no bird remains of any 
kind were represented in the diet of the Wall Lake foxes in 
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March. The field observations late in March indicated that the 
concentrations of pheasants seemed to be breaking up, and 
breeding activity was in evidence. The spring break-up was 
completed in April, and the first pheasant egg was located 
at Wall Lake on April 24. Pheasant remains were detected in 
the fecal passages from the trails on both areas in April, and 
these may be associated with the spring break-up and the 
onset of nesting activity. 
Of the remains of 11 pheasants associated with fox activity 
in the field at Wall Lake in 1941, there were six females and 
five males. The sex could not be determined from the remains 
of three young birds. From late March through June the re-
mains of four males and one female were located. In view of 
late winter to early spring counts yielding a sex ratio of one 
male to four females, the above differential indicates heavy 
pressure on male birds. This same differential was evident 
in the pheasant remains about the dens and will be discussed 
in greater detail in the section on the young foxes. In July 
when the courtship activity of the pheasants seemed to be 
largely over, the remains of four females and one male were 
located in connection with fox activity. 
All of the remaining data were from the Wall Lake Area. 
As may be seen in table 4, a substantial part of the pheasant 
representations in the diet was of eggs. This was supported by 
field observations on the trails (table B, appendix). A marked 
and sustained increase in the occurrence of egg remains co-
incided with the departure of the young foxes from the dens. 
Egg losses are probably less significant than bird losses 
from the standpoint of population reduction. It seems evident 
that foxes could consume substantial numbers of pheasant 
eggs without placing noncompensatory pressure on the ex-
pected rate of increase because of the large proportion of 
waste eggs available. Pheasants drop single eggs promiscuously 
during the early part of the breeding season. Baskett (3) 
records the finding of 74 such single eggs while locating 318 
pheasant nests on 1,520 acres in northern Iowa in 1941. Many 
nests contain unhatched eggs after the young have been taken 
off. ~arge numbers of eggs also become available in "dump 
nests.' Baskett (3) and Hamerstrom (11) reported "dump 
nests" containing as many as 31 eggs. Eggs become available 
for many other reasons, such as nest desertion resulting from 
interference by agricultural operations. Some appreciation of 
the numbers of unhatched eggs may be gained from the 
knowledge that 70 to 80 percent of the females renest until 
successful (Errington and Hamerstrom, 9). Baskett (3) re-
ported summer gains in numbers of pheasants, as measured 
from a spring to a fall density, of from 50 to 140 in 1939, 
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from 80 to 210 in 1940 and from 125 to 400 in 1941. These 
gains were made despite the loss of 29.2 percent, 41.3 percent 
and 30.9 percent of all nests to predators in 1939, 1940 and 
1941, respectively. 
The remains of three young pheasants (7 to 8 weeks old) 
were found at the rallying station on the wooded island in 
July. These probably were all obtained about the same time 
and possibly out of the same brood. On June 5, a pheasant 
chick estimated at 1 to 2 we.eks of age was found at a den. 
These were the only remains of young pheasants located in 
the field and associated with fox activity. Probably because 
it was necessary to concentrate on the foxes in the field, only 
two broods of young pheasants were recorded. The first brood 
was seen on June 10 and the chicks were estimated at 3 to 4 
weeks of age; on June 17 another brood of chicks about 4 
weeks of age was observed. 
The slate-colored junco was one of the three species of birds 
identified in the fecal passages from the trails on both areas. 
It occurred most frequently on the Moingona Area, once in 
October, four times in November and once again in December. 
It was detected only once at Wall Lake, following the severe 
blizzard of Nov. 11, 1940. It is probable that all the occurrences 
for November from both areas resulted from feeding by the 
foxes o!l juncos killed by the storm. 
COLD-BLOODED VERTEBRATES 
Cold-blooded vertebrates as a whole were not common 
on . the Moingona Area, and they were represented in the 
diet of the foxes only once. The remains of a blue racer (Coluber 
constrictor) were identified in a fecal passage collected in July 
1940. By contrast cold-blooded vertebrates were abundant at 
Wall Lake where there was extensive suitable habitat. 
Garter snakes (T hamnophis) were common at Wall Lake, 
but during the summer of 1940 they were numerous (estimated 
25 to the square rod late in July) in the exposed part of the 
marsh where the foxes were hunting muskrats. Though garter 
snakes were scarcely avoidable, their remains were detected 
in only 3 of 47 fecal passages collected in July. On July 10, 
1940, a huge snapping turtle (Chelydra serpentina) was found in 
the marsh where it had been dug out of the mud by the foxes. 
All of the exposed flesh had been eaten, except the tail. 
Remains of snapping turtle were identified once in the fecal 
passages from July. In August snapping turtle was represented 
in the fecal material twice; one passage contained nothing but 
fragments of the leathery egg covering and small turtles of 
hatching size. This may be correlated with the finding of a 
snapping turtle nest that had been dug out of a muskrat lodge 
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by the foxes on Aug. 20, 1940. Cold-blooded vertebrate remains 
were detected once more in the fecal material from the trails 
at Wall Lake; the remains of an undetermined snake were 
identified in July 1941. A few cold-blooded vertebrates were 
also represented in the food and feces from the dens at Wall 
Lake. 
INVER'rEBRA'rES 
(Tables G and H, Appendix) 
Although little difference was found in the number of 
species identified in the fox diet on the two areas, a substantial 
number of species occurred on one area and not on the other. 
With few exceptions invertebrates occurring on only one area 
were relatively unimportant in the quantitative diet. 
A number of invertebrates detected in the fecal material 
from Wall Lake· and not from Moingona were indicative of 
opportunistic feeding of the foxes in the drouth-exposed marsh 
during the summer of 1940. The marsh environment in which 
the foxes were feeding was reflected in the fecal remains, 
especially by the appearance of crayfish (Cambarus), the giant 
water bug (Benacus griseus) , a ditiscid larva and diving beetles 
(Hydrous triangularis). At the same time a substantial number 
of carrion beetles (Silpha and Necrophorus) appeared in the 
fecal material; it is thought that these were 'taken as a sec-
ondary food with muskrat carcasses. 
Most of the invertebrates that occurred only in the fecal 
material from Moingona were of little quantitative importance. 
Lucanus and Geotrupes were exceptions to this. 
The more important of the invertebrates represented in 
the fecal material from both areas were: Melanoplus, Gryllus 
assimilis and Phyllophaga. 
PLAN'rS 
(Tables I and Ji Appendix) 
A marked contrast existed in the foods of plant otlgm 
available to the foxes on the' two areas, and it was evident in 
the occurrences of plant remains in the fecal passages. Of the 
foods of plant origin commonly taken by foxes there was 
little available at Wall Lake other than grasses, sedges and 
fruits from a few thickets of American plum ~nd gooseberry 
bushes. This scarcity of suitable foods of plant origin was 
reflected in the Wall Lake fecal material. Many acceptable 
plant foods were available at Moingona, and they were readily 
taken by the foxes in important quantities. 
All plant foods occurring in the fecal material from Wall 
Lake were also represented in the diet of the foxes at Moin-
gona. There were a number of plant foods detected in the 
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Moingona fecal material that. were not found in the diet of 
the Wall Lake foxes largely because the foods were absent 
or not readily available at Wall Lake. These were: Oats (Avena 
sativa), acorns, elm (Ulmus) fruits, mulberry fruits, crab apple 
(Malus iowensis) , service-berry fruits, wild black cherries, 
grapes (Vitis vulpina), catmint (Nepeta) , ground-cherry (Phy-
salis) and black nightshade (Solanum nigrum). The more impor-
tant of these were mulberry, service-berry and wild black 
cherry, none of which were known to have been present within 
the territory of the foxes at Wall Lake. 
Grass or sedge leaves were frequently identified in fecal 
passages. Grass or sedge leaves were listed when pieces of 
leaves were of some length, in substantial amount and bunched 
together before separation of the fecal passage. 
Grass-sedge-like leaves were identified regularly in the 
fecal material from Moingona. During the period of comparison 
February was the only month for which grass or sedge leaves 
were not listed. They occurred 23 times in 475 fecal passages 
collected during this period, with a tendency towards greatest 
frequency during winter and spring. At Wall Lake grass-
sedge-like leaves were identified only four times during the 
period of comparison and 10 times during the extended period. 
In general, grass and sedge leaves of the kinds usu~lly taken 
by . foxes were most common and most evenly dispersed at 
Moingona. Perhaps when more is learned about the kinds of 
grasses and sedges preferred by foxes, differences in frequency 
of occurrence in the diet may be more readily understood. 
At Moingona Carex was identified as making up part of the 
grass-sedge content of one fecal passage. More progress was 
made with identification of the grass-sedge material in the 
fecal passages from the trails at Wall Lake during the period 
extended beyond the comparison. A grass (Bromus) was iden-
tified three times in June, three times in July and once in 
August of 1941. Bluegrass was detected in considerable 
quantity in a fecal passage collected in July 1941. . 
There was little comparative significance in the occurrences 
of corn in the diet of the foxes. As soon as the ears were large 
enough, usually in August, the foxes began to feed on corn 
in the milk stage. At this time the broken kernels and silk 
were found in the fecal material. The corn was usually har-
vested by December, and after that there was little available 
other than waste corn overlooked in the harvest. 
Two instances were observed at Wall Lake where foxes 
had fed upon corn. On Aug. 19, 1940, a fox trail through a 
muddy cornfield was found to lead to a place where some 
cornstalks were lying on the ground. Each ear had been fed 
upon. The cob was left intact; the kernels had been cut away 
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and the husk torn into a frayed-out series, of strings. A some-
what similar observation was made following the Nov. 11 
blizzard. A fox had torn away the husk and removed some 
of the kernels of an ear attached to a stalk lying on the 
ground. ' 
While gooseberry bushes were common throughout the 
Moingona Area there were only a few at Wall Lake. This 
difference was evident in the findings. Gooseberry remains 
were detected 31 times in the fecal passages from Moingonaj 
21 in July, 9 in August and 1 in September. Gooseberry 
remains were identified only once at Wall Lake; these were 
found in a fecal passage collected in June 1941. 
The American plum was somewhat more common at 
Moingona, and the analysis of the fecal passages tended to 
show this. Fruit remains of plum were identified 28 times 
in fecal passages from the Moingona Area, 10 in August, 
13 in September and 5 in October. At Wall Lake the remains 
of plum appeared seven times, once in August and once in 
October during the period of comparison and five times in 
September 1941. 
The seeds and skins of horse-nettle (Solanum carolinense) 
were identified once in the fecal passages from each of the 
areas. 
NON-FOODS AND ITEMS OF QUESTIONABLE FOOD VALUE 
(Table K, Appendix) 
Non-foods and items of questionable food value were fre-
quently found in the fecal passages. They were of little value 
in determining feeding trends, but they are of sufficient 
interest to merit inclusion. 
Dirt, sand and gravel were observed in fecal remains from 
both areas. Sand and gravel were the most common, probably 
because they were most readily recognized. Sand and gravel 
appeared most frequently in the fecal material from Moingona, 
particularly in July 1940, when the foxes fed extensively on 
mulberries of a tree standing over the sand and gravel of 
a dry run. Although less obvious, the place of feeding seemed 
to bear relationship to the appearance of gravel in the fecal 
passages from Wall Lake. Gravel was not detected in the 
fecal material during the summer of 1940 when the foxes were 
feeding over the peat soil of the drouth-exposed marsh; how-
ever, gravel occurred in the fecal passages during the summer 
of 1941 when the foxes were feeding along the west and 
northwest margin of the marsh where gravel was exposed. 
Miscellaneous plant material frequently occurred in fecal 
passages from both areas. Bits of grass-like leaves were most 
frequent. Rotted wood, sections of twigs and fragments of 
tree leaf were relatively common in the fecal passages from 
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Moingona, while at Wall Lake these items were represented 
by only three occurrences of rotted wood. . 
The non-food seeds identified in the fecal material from 
the trails on the two areas are listed in table K. There is little 
difference here other than that imposed by the ecological 
differences in the two areas. 
A few fleas were identified in the fecal material from 
Moingona while none were found in the material from Wall 
Lake. 
The larva of Cuterebra was detected in a fecal passage col-
lected in October 1940, at Moingona. Warble larvae were 
not found in the fecal material from Wall Lake. 
The common dog tick (Dermacentor variabilis) occurred 
regularly in the fecal material from Moingona during the 
summer of 1940. It did not occur in the fecal material from 
Wall Lake, and it was not observed in the field there. 
FEEDING TRENDS OF YOUNG RED FOXES, WALL LAKE AREA 
An excellent sequence of data was collected from about 
the natal and rearing dens of the red foxes on the Wall Lake 
Area in 1941. These data were obtained largely in the form 
of "sign" because the flat topography and dense 'vegetation 
made direct observations very difficult. At these dens, March 
1 to June 10, 111 food items were recorded and 543 fecal 
passages were collected. 
The influence of growth and development of young foxes 
on their feeding trends is evident in the data of Murie (13), 
Baranovskaia and Kolosov (2), and Scott (15). 
A comparison (table 5) of the percentages of total oc-
currences for the principal food groups detected in fecal 
passages from the trails with those from fecal passages col-
lected at the dens from the Wall Lake Area (table L, appendix) 
in 1941 reveals few of the differences found in the Moingona 
data in 1940 (Scott, 15). In April the proportion of mammal 
occurrences in the diet was about the same; bird occurrences 
were slightly more frequent in the trail passages, the 
difference being compensated for largely by opportunistic 
feeding of the young foxes on insects (mostly carabids and 
scavenger beetles) found near the dens. It is likely that there 
would have been greater variation in the general dietary 
patterns if foods of plant origin had been more available. 
TABLE 5. PERCENTAGES OF TOTAL OCCURRENCES OF GENERAL FOOD 
GROUPS IN FECAL PASSAGES FROM THE TRAILS AND DENS. 
WALL LAKE AREA, 1941. 
Mammals Birds Invertebrates Plants Il:Ola~l?looaed , vertebrates 
Trails I Dens Trails I Dens Trails I Dens Trails I Dens Trails I Dens 
Aprll_. ____ 
64.51 64.1 35.51 30.6 25:61 
4.5 .... I .. - '-0:8-
May .... _ .. _ .. 41.0 50.2 33.3 21.6 26.7 2:71 1.3 ::~ 1 0.3 June. .- 35.6 34.5 30.2 29.9 31.5 33.3 1.7 0.6 
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TABLE 6. OCCURRENCES OF IMMATURE AND YOUNG COTTONTAILS COM-
PARED WITH TOTAL OCCURRENCES OF COTTONTAIL IN FECAL PASSAGES 
FROM THE DENS AND TRAILS. WALL LAKE AREA. 1941. 
April May' I June I"'T;;-r--'ai~ls';;I:';:D<-:e""'ns~I-,T;;-r--'ai~ls;;;:I::;'D'-:e""'ns:- Trails I Dens 
Total occurrences ...... ____________ . ________ .• _. 13 I 132 13 I 294 I 36 I 47 
~~~;~ur~.-.~-.--.~~~~-.~.:_::~.::::~: ... -.-......• _: ... _~_~: .. :~_--:-.- . _.~ 4I 4 18~ 1~ 22 
In May the proportion of mammal occurrences was greater 
in the fecal material from the dens, while bird occurrences 
were more frequent in material from the trails. Invertebrates 
occurred with approximately the same frequency. Something 
of the opportunistic feeding of the young in the vicinity of 
the den again seemed evident in the occurrences of plant 
and cold-blooded vertebrates. In June the dietary pattern, 
as indicated by food remains in fecal passages, was nearly the 
same for the material from the trails and dens. 
A comparison of the specific foods occurring in the fecal 
passages from the trails (tables C, F, Hand J, appendix) may 
be made with those occurring in the fecal passages from the 
dens (tables M, N, 0, P and Q, appendix). There are slight 
differences in the frequency and kinds of foods, but for the 
most part these differences appear to be of little consequence. 
There was a .difference in the frequency with which im-
mature cottontails appeared in the fecal passages from the 
trails as contrasted with those from the dens (table 6). It 
would appear more reasonable for the parent foxes to eat 
most of the immature cottontails upon capture and to carry 
the adult cottontails to the den. While the young foxes would 
find immature nestling cottontails easy prey, the field evi-
dence did not indicate that the young foxes hunted far from 
the den until in June. In April, immature animals made up 
37 percent of all cottontail occurrences in the passages from 
the dens; at the same time immature animals made up 31 
percent of all occurrences in material from the trails. The 
differential was even more marked in May, when immature 
animals were represented in 62 percent of all cottontail oc-
currences in the material from the dens and in only 31 percent 
of all occurrences in the passages from the trails. Evidence 
of the pups was seen at greater distances from the den, and 
possibly they were being taken on hunting excursions. Field 
data to support the latter were not found; however, this sort 
of thing would not be easy to detect. In June the proportion 
of immature cottontails to total occurrences in the fecal 
passages from the dens seemed to be leveling off; immature 
cottontails were represented in 47 percent of all occurrences. 
In general. the representation of immature animals among 
cottontail occurrences in the fecal material from the trails 
did not show a significant month-to-month change: 31 percent 
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TABLE 7. PERCENTAGES OF TOTAL OCCURRENCES OF REMAINS OF COT-
TONTAIL AND IMPORTANT MICE IN FECAL PASSAGES FROM 
THE TRAILS AND DENS, WALL LAKE AREA, 1941. 
April May 
Trails I Dens Trails I. Dens 
Peromyscus __ .. _. __ ...... _. ____________ ....... _ ....... _. 10.6/ 1.0 
Microtus ....... _ ... _. __ ........ _ .... _ .. ___ ._._ .. _ .. __ 19.6 20.6 
Sylvilagus floridanu5..._ .......... _ .......... _ ......... , 25.4 36.5 
3.61 0.5 5.4 8.0 
23.2 38.2 
in April, 31 percent in May and 36 percent in June. 
June 
Trails'i Dens 
.... 1 0.9 3.9 2.8 
16.3 21.6 
It seems probable that this trail-den differential largely 
resulted from the preferences of the fox pups at the den. 
That is, while the adults 'would carry to the dens cottontails 
of the same age classes as they were catching and eating in 
the field, the young foxes would select the immature animals 
to eat first. Parts of adult cottontails often remained uneaten 
at the dens, while little more than an occasional foot was ever 
found of immature animals. Of the remains of 32 cottontails 
listed at the dens only five were of immature age (four in 
May and one in June). 
The cottontail-mouse differential seen in a comparison of 
Murie's (13) trail and den findings for certain Michigan red 
foxes was not clearly evident in these data (table 7). When 
cottontails were easily available it seemed reasonable to 
expect that more of this food would be carr.ied to the young 
at the den than small prey such as mice. A trend in this 
direction is manifested in the appreciably greater frequencies 
of cottontail remains in fecal passages from the den. Mouse 
remains as a whole are slightly more frequent in fecal passages 
from the trails. There is but little difference in the frequency 
of the meadow mouse remains in fecal passages from the 
trails as compared with those from the dens; however, the 
white-footed mouse remains were definitely more frequent 
in fecal passages from the trails. This scarcity of white-footed 
mice in the diet of the pups seems to reflect preference more 
than availability, for while 24 white-footed mice were re-
corded among the 111 food items seen at the dens, no meadow 
mice were found. Continued observations on the dens showed 
that white-footed mice frequently were uneaten; in two in-
stances, hind quarters were left. The earlier investigation at 
Moingona also indicated that the foxes showed a greater 
preference for meadow mice than for white-footed mice (Scott, 
15). White-footed mice at Wall Lake were almost exclusively 
Peromyscus maniculatus bairdi, while Peromyscus leucopus novebora-
cens;s was predominant at Moingona. 
Something of the food preference of red foxes also seemed 
apparent for other prey remains found about the dens (table 
8). Shrews and weasels were frequently left uneaten as in 
other studies (Errington, 6, and Scott, 15). A screech owl 
(OIUS asio), deposited at the den before the young were born, 
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TABLE 8. PREY REMAINS IN THE VICINITY OF DENS, WALL LAKE 
AREA, 1941. 
I March I 
Mammals 
Long-tailed shrew ________ _ 
Large short-tailed shrew 
Long-tailed weaseL ___ _ 
13-striped ground 
squirrel. ____________________ __ 
Pocket gopher _______ _ 
White-footed mice __ _ Muskrat ___________ _ 
Cottontail __________________ _ 
Jack rabbit. _________________ _ 
Ch~~k~~ _______________________ 1 
Pheasant. ____________ _ 
Screech owL_______________ . 
Meadowlark ___ ....: _______ 1 
~~~s".:v:f::;~:~::=:==:::::== I 
Frb':.y~~h~;;-~-ded---------------
vertebrates I 
~~~er-sn8ke--:-=_~_----::--:-~~ I 
TOTAL _____________________ I 
5 
1 
2 
1 
6 
, 1 
3 
1 
1 
AprIl 
1 
1 
14 
6 
1 
9 
1 
May I June 1-10 I 
1 
1 
1 
7 1 
15 5 
1 
2 
7 8 
1 
1 
Total 
1 
6 
3 
2 
2 
24 
1 
32 
2 
6 
25 
1 
1 
1 
1 
1 
1 
1 
111 
did not seem acceptable as food, because it was not eaten 
by the foxes. Nothing was ever taken from a toad but the 
hind legs; possibly the poison glands of the back discouraged 
further feeding. While garter snakes were abundant on the 
area, only one was found at the dens, and only a small part 
was missing, 
The behavior of cock pheasants in the field early in April 
when courting activities got under way suggested that the 
breeding behavior of these birds might make them more easily 
subject to predation. Field notes indicated that in winter the 
cocks were exceptionally wary and flushed easily. By early 
April the cocks flushed less easily than in winter and were. 
noticeably slower to flush than the hens. They displayed 
themselves conspicuously, and fighting between cocks was 
much in evidence. These events seemed to foretell an increased 
vulnerability for cocks. The increased vulnerability suggested 
by the behavior of the cocks during courtship was evident at 
the dens, for, of the remains of eight adult pheasants found 
at dens in late March and in April, five were of cocks and 
three were of hens. At the same time field counts showed a 
sex ratio of one cock to four hens. The proportion of hen 
remains appearing at the dens increased in May and June, 
but in view of the sex ratio the fox pressure continued to 
be directed toward the cocks. Of the remains of 22 adult 
pheasants found at the dens between March 1 and June 10, 
there were 10 of cocks and 12 of hens. A similar sex differ-
ential was evident in the findings on the trails. Because of 
the plasticity of territorialism in pheasants (Baskett, 3) and 
TABLE 9. HISTORY OF RED FOX DENS, WALL LAKE AREA, 1941. 
Date of V1Slt I Den I llems ! RemarKS 
March 1 ____ Natal Weasel (Mustela frenata), 1; large short-tailed Fox pups probably not born yet. Food remains: shrew, 
shrew, 1; cottontail, 1; screech owl (Otus asio), 1. weasel and owl complete; cottontail, front feet only. 
March 12 ________ INatal 
March 20 ______ Natal 
March 31 ___ Natal 
April 8 ______ Natal 
Natal 
annex 
April 16_______ I No.2 
April 30 _________ INo. 2 
No.2 
SWannex 
Large short-tailed shrews, 4; Baird white-footedlFox pups probably born about today. Food remains: all 
mouse, 1; muskrat, 1; cottontails, 5; jack rab- shrews complete; posterior half of white-footed mouse 
bit, 1. only; muskrat, maturing male with stub leg, clotted blood 
Chicken, 1; pheasant, 1. 
Baird white-footed mouse, 1; chickens, 2. 
Pocket gopher, 1; Baird white-footed mice, 
pheasant, 1. 
Cottontail, 1. 
under punctured skin around shoulders; 1 cottontail com-
plete, abdominal viscera separated from remains of 3, 
1 complete except for left hind leg; jack rabbit, front leg 
only. 
Red chicken, complete; pheasant feathers and stub leg, 
male. 
Mouse complete; 1 Barred Rock rooster, probably carrion, 
and 1 white chicken. 
4;IFOX pups have been out of den; den seems to have been 
recently vacated. Food remains: pocket gopher, part of 
skull; mice complete in group at den opening; pheasant 
head, wings and feathers, male. 
Cottontail complete, cached beneath loose dirt at den 
opening. 
Large short-tailed shrew, 1; l3-striped groundlFoxes took up residence here about April 7. Food remains: 
squirrel, 1; white-footed mice, 5; cottontails, 2; shrew hindquarters only; ground squirrel complete; hind-
chicken, 1; pheasant, 1. quarters of Baird white-footed mouse cached in loose dirt 
White-footed mice. 2; cottontails, 3; 
pheasant eggs, 2; fringilIid, 1. 
at edge of trail near den; pheasant, female. 
pheasants, 4;IDen is in very active use, apparently not disturbed by 
accidental intrusion with dog on April 16; well worn trails 
50 feet southwest to play area in opening in vegetation 
and 250 feet further to annex den. Food remains: pheas-
ant, 2 males and 2 females; white-footed mice, 1 young 
and 1 adult. 
Weasel (Mustela frcnata), 1; white-footed 
3; pheasant, 1; garter snake, 1. 
mice,IWeasel, female, partly buried beneath loose soil; white-
footed mice, 1 young and 2 adults; pheasant head, miscel-
laneous feathers and wings, male; garter snake, appeared 
to have been partly eaten by foxes over anterior half. 
""" ~ 
Date of VIsit I Den 
May 7----____ INo. 2 
badger 
annex 
May 16 __________ INo. 3 
May 16 ___________ .INo. 4 
May 17----------.-INO. 4 
June 3____________ No.4 
June 5----------INO. 4 
June 6 ________ No.4 
June 10 ________ No.4 
TABLE 9 (Continued) 
terns 
Cottontail, 1; pheasant, I; red-wing,!. 
Remarks 
Den used temporarily in connection with No.3 for one or 
two days, only 10 fecal passages collected. Food remains: 
pheasant, wings and pectoral girdle, female. 
Long-tailed Ilhrew (Sorex cinereus), 1; BalrdlFoxes took up residence here about May 5 to 7; shrew 
white-footed mice, 5; cottontails, 3; pheasants, 2. complete. Food remains: Baird white-footed mice, 1 young 
md 4 adult; cottontails, 1. adult, head minus ears, and 
~eet of 2 4-week-old animals: pheasants, 1 male and 1 
female. 
Weasel (Mustela frenatal, 1; Baird white-footedlFoxes took up residence here about May 12. Food re-
mice, 2; cottontails, 9; pheasants, 4; meadowlark, mains; cottontail, remains of 7 adults and 2 4-week-old 
1. young; pheasants, 1· male and 3 females; meadowlark, 
fledgling. 
CottontaUs, 2. Two cottontails represented largely by viscera. 
Toad (Bufo americanus), I; pocket gopher, l:IFOOd items are now being found as much as 100 yards 
Baird white-footed mouse, 1; cottontails, 5; jack irom the den but associated with it. Food remains: toad 
rabbit, 1; chicken, 1; pheasants, 6; passerine bird, minus rear legs; pocket gopher, head only; cottontails, 
1. remains of 3 adults, 1 half-grown young and 1 5-6 weeks 
young; pheasantsl 3 males and 3 females. 
13-striped ground squirrel, 1; pheasant, 1. 
Pheasant, 1. 
Chicken,!. 
Pheasant, complete, week-old chick. 
Pheasant, female, 100 yards south of den. 
There is very little "sign" at the den, and It Is evident 
that the family has moved out of the dens. 
~ 
~ 
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their polygamous tendencies, it seems that selective pressure' 
on cocks during courtship is less likely to serve as an im-
portant depressant to pheasant production than similar 
pressure on hens. 
Evidence of predation on the nests and young of pheasants 
by foxes was not particularly impressive at the dens. The 
remains of only two pheasant eggs were found among the 
food remains about the dens. Both of these were found during 
a visit on April 30. Remains of pheasant eggs in the fecal 
passages from about the dens became more frequent as the 
young foxes grew older. Of 12 pheasant occurrences in April, 
one was of egg; of seven in May, five were of egg; and of five 
in June, four were of egg. Baskett (3) considered the success 
of early pheasant nests desirable because (a) early clutches 
are large; (b) it is less likely that the hen will be killed by 
mowers; and (c) early chicks are more satisfactory for hunting. 
Perhaps too, as these data seem to show, the mathematical 
chance for an early nest to escape detection by foxes is greater 
than that of a nest still unhatched when the young foxes leave 
the dens. 
Only one young pheasant was found at the dens; this was 
a 1-week-old bird located on June 5. Consideration must be 
given to the probability that the remains of young birds would 
be less likely to be found than those of adults. It is possible 
that the young birds may have been eaten as preferred food 
as soon as brought to the den, much the same as young cotton-
tails. Remains of young pheasants were not ideIJ.tified in the 
fecal material; some may have escaped detection because 
there was a substantial amount of undetermined bird remains 
{table N, appendix}. Nevertheless it would seem that the 
remains of young birds would have been more in evidence 
had a relatively high proportion of them been eaten by the' 
young foxes. 
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TABLE A. OCCURRENCES OF GENERAL FOOD GROUPS IN FECAL PASSAGES FROM THE TRAILS. 
-------- I No. of passages Mammals Birds Invertebrates I Plants I Cold-blooded 
vertebrates 
MOingOnalwallLake Motngonalwall Lake MotngonalwallLake Motngona I Wall Lakel Moingona I Wall Lake MOlngOnalWallLake 
Area Area Area Area Area Area Area Area Area Area Area Area 
June._ .......... __ ._ 47 6 32.5(40)" 50.0 (6) 14.6(18) 8.3 (1) 36.~(45) 41.7 (5) 16.3(20) 
July_ ... _ ........ __ ...... 127 47 26.5(87) 42.3(47) 6.7(22) 17.1(19) 33.6(110) 36.0(40) 32.9(108) 0.9 (1) 0.3 (1) 3.6 (4) 
August _._ ....... ___ ... 43 25 29.8(31) 55.0(22) 3.9 (4) 12.5 (5) 34.6(36) 22.5 (9) 31.7(33) 5.0 (2) 5.0 (2) 
September .... __ .... 57 6 21.2(31) 54.6 (6) 6.2 (9) 36.4 (4) 34.9(51) 37.7(55) 9.1 (1) 
October ___ .. __ .... _ 39 8 34.5(38) 53.3 (8) 12.7(14) 13.3 (2) 27.3(30) 13.3 (2) 25.5(28) 20.0 (3) 
November .... _. ___ . 30 29 42.9(30) 57.1(28) 24.3(17) 38.8(19) 25.7(18) 7.1 (5) 4.1 (2) 1 December ______ ..... 37 37 52.2(36) 69.8(37) 29.0(20) 28.3(15) 10.1 (7) 1.9 (1) 8.7 (6) 
I 
January._ ........ ____ 23 40 75.9(22) 78.4(40) 6.9 (2) 17.7 (9) 6.9 (2) 10.3 (3) 3.9 (2) 
February .. _ .... ___ 19 23 82.6(19) 95.8(23) 13.0 (3) 4.2 (1) 4.4 (1) 
March._ ..... ___ . __ . 33 26 66.0(33) 100.0(26) 22.0(11) 8.0 (4) 4.0 (2) 
April ___ ....... _ .... _. 20 20 64.3(18) 64.5(20) 25.0 (7) 35.5(11) 3.6 (1) 1 7.1 (2) 1 
. ___ TOTAL __ . __ .... 475 1 267 35.6(385) 1 62.2(263) 11.8(127)1 20.3(86) 28.1(304) 1 13.5(57) 24.4(263) 1 2.6(11) 0.1 (1) 1 1.4 (6) 
May ... __ ._ .. __ ... _. 
I 
16 41.0(16) 1 33.3(13) 25.6(10) 1 June_ .. _ ..... __ ... ___ . 54 35.6(53) 130.2 (45) 31.5(47) I 2.7 (4) 
I July _. ____ ............... _ 76 35.1(73) 30.3(63) 31.7(66) 2.4 (5) 0.5 (1) August. _____ ._ ...... __ . 21 31.2(19) 34.4(21) 27.9(17) 6.6 (4) ~epteillb.er __ . ____ . 
-- ---- -
14 __ .38.7(12) 25.8 (8) 19.4 (6) 
- -
16.1 (5) 1 
--_._--
• Interpretation: The first figure is the percent of the total occurrences; the figure within the parentheses is the number of 
occurrences. 
~ 
<:> 
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TABLE B. ITEMS EATEN OR LEFT BY FOXES ON TRAILS. 
MAMMALS Didelphls virginiana ___________ _ 
Sealopus aquatlcus .. __ .. _____ _ 
Sorex cinereus ___ . __ . __ ... _____ ... 
Cryptotis parva ____________________ . 
Blarina brevicauda_ .. _ .... ____ ~ .. 
Mustela frenata. __________________ .. _ 
Mustela vlson ._ .......... ___ .... __ . _____ _ 
CUelIus franklInL ..... _. ____ . 
Peromyscus leucopus_._ ... _ ..... _ .. 
Peromyscu5 maniculatus ____ .. __ _ 
Mlcrotus ... ____ .. _ .... _. ______ . __ ... _. __ _ 
Ondatra zlbethlca .... _ ....... ___ _ 
Mus musculus' ... _._ ... _____ ._ ... 
Rattus norvegicus .. _ .. ______ _ 
SylvlIagus f1oridanus. ______ ._ 
Lepus tounsendiL_. _____ . 
Sus scrofa" ____ . __ . ____ .. _ .. _ ..... 
BIRDS 
Gallus gallus .... ~ ..... _ .. ____ .. _ .. 
Phasianus colchlcus .. _. _____ . 
Zenaldura macroura_. _ ... 
Chordeiles rnlnor .. _. ____ . __ 
Sltta carolinensis. ______ ._ 
FRINGILLIDAE .. _____ . 
Sturnel1a ____ ... ____ _. 
Agelalus phoeniceus. _____ _ Quiscalus qulscula __ · ____ ._ 
COLD-BLOODED VERTEBRATES 
Chelydra serpentlna ... ________ _ 
PLANT 
Zea mays __ . _______________________ ............. _ 
MOINGONA 
AREA 
June, 1940-
May, 1941 
1 
5 
1 
1 
1 
2 
1 
8 
2 
1 
1 
1 
1 
2 
WALL LAKE AREA 
June, 1940- May,1941-
May, 1941 Oct., 1941 
2 
7 
4 
1 
5 
3 
2 
2 
4 
3 
1 
1 
1 
6 
1 
6 
9 (plus 
19 egg) 
1 
1 
1 
1 
TABLE C. MAMMAL REMAINS IN FECAL PASSAGES FROM THE TRAILS, JUNE 1940 - SEPTEMBER 1941. WALL LAKE AREA. 
JWle I July 1 Aug. Sept. 1 Oct. I Nov. 1 Dec. 1 Jan. 
No. fecal passages........... ............................ .... ...... ... ._1--6-1- 47 -1--25-1-- 6 -1--8-1-29-1--371--40-
~Ii~~~~~~~fl~q~' "'I'::'::: ""~'I M£ "J ~, '''I ""~, ~""'I ""~, 
~~~Wr~~~::::··.=:::~~·:::=~~:~=::::~·::~:~:~::::~~::~::~:::~:~~~::~:=~~~ 142.9 (6)1140'6(4J 50.2(21) I 23.4 (3J 21.3 (4) 1129,3(21) 28.4(22)135.8(26) g~fe~~~~d~~.:::=::::::::.:::::=::·:::=:::::::::::::::~-=::.:.:::~::::::::::~::::=:: jl . I 2~:~ (m 13t: (m 
CUellus trideccmlincatus ......................... -............ I 4.3 (1)1 
E¥~£~ ~g;r~~s:::::::::~:::·:::~~::::·::::::::::::::::::::::::::::::::::::::~::::=::: I I I 1 
Reithrodontomys megalotis ...................................... ~ ............... I I 1 11.3 (1) I 1.0 (1) 
P~romyscus ................. _ .................. _ ........ _ .................................. 1 1 I 8.5 (2) 9.3 (7) 11.5(11) 25.3(25) 
Microtus., ......... , .................................. ~ ................................... _._ .. I 1.7 (2)1 2.3 (1)115.6 (2) 8.5 (2) 18.6(14) 13.6(13) 8.1 (8) 
Ondatra zlbethlca ............... _ .......... _ ............................. _ ... _ ... _._1 42.9 (6)1 38.9(45) 45.7(20) 7.8 (1) I 
:~~~':ts:~~:i~~i".~~::::::~~:::·.~~::::·.~~:::::~.:::::~::·::.::::: .. ::.::.:-.::: .. ~:: .. : ..::.:.~.: 1 1 I 2.3 (1) I I 2.1 (2) 
RAB~fT~.~~~.~~~~=::::::::::::::::::::::::::::::::::::::::::::::::=::::::::::::::::::::~ .. II 7.1 (1)\ 0.9 (1)1 4.9 (2)\ 31.2 (4)1132.0 (6)\ 27.9(20) '41.4(32)142.7(31) Undetermmed ..... _ ............... _ .......... _ ........... -.-...... - .. - .... -.-...... 1 I I I . 5.3 (1) I 4.2 (3) 5.2 (4) 
Determined ....................... _._ .. __ .......... _ .... _._ .......................... 1 1 26.7 (5) 1 23.7 (17) 36.2 (28) . 
Sylvilagus f1oridanus ............................................. _ ........ _ ... _ .. 1 7.1 (1)1 0.9 (1) 4.9 (2) 31.2 (4)\ 16.0 (3)118.1(13) 25.0(20) 42.7(31) 
Lepus tounsendil ....... _ ....... _ .............. _ ... _._ ............................... 1 1 I 10.7 (2) 5.6 (4) 11.2 (9) 
!!:l 
1\0 
TABLE C. It:ontinued) 
Feb. March 1 AprIl May June T-~~?, ~ Aug:-I--Sept. 
No. fecal passages __________________________________________________ I 23 1 26 I <:u I ~I> 21 1 14 
MAMMALS I 95.8(23)1100.0(26)1 64.5(20) 1 41.0(16) 
g~~i}i~~~=~==~~=~=~~~::::~=~~:~~::~~~;;;~~~= 1 2.6 (1) I 9~:~(~~l 
Detennine~ ________________________________________________________ _ 
Scalopus aquaticus _______________________________________________________ _ 
Sorex cinereus ___________________________________________________________ _ 
Blarina brevicauda _________________________________________________ I 2.6 (1) 
CARNIVORES _____________________________________________________________________ . 
Mllstela _______________________________________________________________________________ _ 
RODENTS _____________________________________________________________________ I 49.2(19) 
g~~~i~~d~d_=__=__:__=:=::::::::::::::::::::::::::::::::::::::::=:::::=:::==::::::=:=: I 4~:~(i~ l Citelills tridccemlincatus _________________________________________________________ 1 
Citellus franklini ____________________________________________________________________ __ 
Sciums niger _________________________________________________________________________ _ 
54.7(25)1 35.2 (18) 
4.4 (2) 2.0 (1) 
50.3(23) 33.2(17) 
1.8 (1) 
1.8 (1) 
16.1 (9) 
1.8 (1) 
14.3 (8) 
Geomys bursarius ___________________________________________________________________ _ 
Rcithrodontomys megalotis _________________________________________________ I I 1.5 (1) 1.8 (1) 
Peromyscus__________________________________________________________________________ 36.3(14) 16.8 (9) 10.6 (7) 3.6 (2) 
Mlcrotus--_______________ .... _ ... _ ...... ______ .. _ .... ___ .. ______ .. _______ ........ _________ 10.4 (4) I 29.8(16) 19.6(13) 5.4 (3) 
Ondatra zibethica _________________ .... __ ...... _ .. _ ...... ___ .... _ .. ________________ 1.9 (1) 
~:1~::r~y!:~~~~::::::::~:=::===::~~::::=:::::=:~===::=~~= 1 I 1.9 :1) 1.5 (1)1 3.6 (2) 
RABBITS .. __ .. _____ . ___ . ___ ...... _. ___ .. _______ ._ ... __ ...... __ .......... -.. -.--.1 44.0(17) I 41.6(19) 29.3(15)123.2(13) 
Undetennlned_._. __ .. _ .. _ .. ___________ .... ____ .. ___ .. ____________ "_I I I 
D~;f~f!'::sflo~:anus::::::::..--=:::=::::=::::::=:==:=::=:::::=:::::= 41.4 (16) 32.1 (17) 25.4 (13 ) I 23.2 (13) 
Lepus tounsendu. .. __ .. ________ .. _____ .. _ .. _______ 1 2.6 (1) 9.5 ·(5) 3.9 (2) 
~'l I II> I 
35.6(53)135.1(73)131.2(19)138.7(12) 
5.0 (8) 3.7 (8) 
30.6( 49) 31.5 (69) 
3.2 (7) 0_4 (1) I 3.2 (3) 
0.5 (1) 
2.8 (6) 
0.5 (1) 
0.5 (1) I I 1.1 (1) 
1.9 (4) 0.4 (1) 2.2 (2) 
0.5 (1) 
0.5 (1) 
7.9(17)1 8.8(25)110.7(10)118.2 (8) 2.2 (5) 3.8 (3) 5.4 (5) 
5.7(13) 27.7(22) 5.4 (5) 
1.2 (1) 
2.3 (2) 
0.5 (1) I 
0.9 (2) 3.5 (3) 1.0 (1) 
2.0 (1) 
2.3 (2) 0.9 (1) 
3.9 (9) 16.1 (14) 1.8 (2) 14.2 (7) 
0.4 (1) 
2.3 (2) 
0.9 (1) 2.0 (1) 
19.0(41) 22.3(63) 17.2(16) 20.5 (9) 
0.9 (2) 1.1 (1) 
18.1(39) 16.1(15) 
16.3(36) 22.3(63) 16.1(15)1 20.5 (9) 
1.8 (4) 
01>-
--1 
CI.O 
TABLE D. MAMMAL REMAINS IN FECAL PASSAGES FROM THE TRAILS, JUNE 1940 - APRIL 1941. MOINGONA AREA. 
I~I~I~I~I~I~I~I~I~I~~I~-
No. fecal passages ------------------------------------------------: 47 II 127 \1 43 1 I 57 I :9 II 30 : 37 II 23 - II 19 II 33 I 20 
MAMMALS,. _____ ._. _____________________________________ ----------------132.5(40)126.5(87) 29.8(3 ) 21.2(31) 34. (38) 42.9(30) 52.2(36)175.9(22) 82.6(19) 66.0(33)164.3(18) 
Undetennmed __ . ______________ . _______________________________ I 0.8 (1) 0.9 (3) 1.4 (2) I 1.5 (1) 3.6 (1) 
Determined ____________________________________________________________ 31.7 (39) 25.6(84) I 19.8 (29) I 50.8 (35) 60.7 (17) 
MARSUPIALS _____________ . ______ .. _. _________________ . _____________ 1 I I 2.9 (3) 
Didelphis virginiana________________________________________ _ I 2.9 (3) 
INSECTIVORES _________________________________________________ 12.8 (4) 4.2(16) 2.4 (3) 0.6 (1) 
Scalopus aquaticus ___________________________ . __________________ 2.8 (4) 3.9(15) 1.6 (2) 
Cryptotls parva ______________________________________________ 1 0.6 (1) 
Blarina brevicauda_________________________________________ 0.3 (1) 0.8 (1) 
CARNIVORES _______ . ___ . ___ . _________________ . ___ . ______ .--- 1.7 (3) 1 0.6 (1) 
Procyon lotor __ . ___ ._. _______________________ . __ . ____ _ 
Mustela ________________ . __________ . ________ . ___ . _______________ . 1.7 (3) 
Mephitis mephitis ________________________________________ _ 
Taxidca taxus __ . ___________________________ . _________________ _ 
I- 12.2 (1) 2.8 (1)11.4 (1) 
2.2 (1) 1.4 (1)1 
I I 2.8 (1) 
1
1.0 (1) 2.2 (1)1 
1.0 (1) 
[ 2.2 (1)1 
2.9 (1) 
2.9 (1) 
I 
RODENTS _________ .... ______ . __ . __ . ________ . ___ .. _ .. _. ____ 110.6(15) 11.1(42) 16.9(21) 13.9(25) 20.0(33)119.7(22) 17.4(18)128.2(13) 122.0 (8)128.9(21) 120.5 (7) 
Undetennined_. __ ._._. ___ ._. ____________ . ____ . __ ._. ___ ._ I 2.0 (3) 1.5 (6) 3.8 (5) 0.6 (1) 0.6 (1) 1.8 (2) 1.0 ("1) 
Detennined_. _____ . _______ . _____ . ____ . ____ . ________________ . __ I 8.6(13) 9.6(37) 13.1(17) 13.3(24) 19.4(32) 17.9(20) 16.4(17) [ 
Marmota monax _______ . _______________ . ____________________ I1.7 (3) 1.3 (2) I 
C!tellus sp:----.. -.--..• ,--.-.--------------.-.--.-.---.•. --.- 0.5 (1) I I - I [ I Cltellus tndec-:mlmeatus ___________ ._.________________ 0.9 (4) 1.2 (2) I I 
Citellus franklinL-----·----·----·--------·----------t 0.6 (1) 0.7 (1) I I Tamias stratus __________ . _________ ._. __ ._._. ________ ._ 1.7 (3) 1.1 (5) 2.5 (4) 3.7 (8) 0.4 (1) 
Sclurusniger ________ . ___ . ______ ._._. _______ . ___ . ____ . __ . ___ . 1.3 (6) 1.9 (3) 0.9 (2) 1.3 (2) 3.2 (5)11.7 (1) 2.8 (1)1 3.2 (3)12.6 (1) 
Reithrodontomys megalotis ________________ . __ • ___ ._ I 0.2 (1) 0.5 (1) 1.3 (3) 0.7 (1) 5.0 (3)[ \ 3.2 (3) 5.1 (2) 
Peromyscus spp. ___ . __ . _______ • _______ . ___ ._._. _______ 1 1.7 (3) 2.1(10) 1.9 (3) 1.8 (4) 8.6(20) 4.6 (7) 5.0 (8)1 5.0 (3) 6.4 (6)15.1 (2) 
Synaptomys cooperL_________________________ _________ 0.6 (3) 0.5 (1) 1.7 (4) 0.6 (1)1 1.7 (1)1 I 
l\licrotus spp. ________________ . _._. _____ . ___________ .---' 3.4 (6) 3.2(15) 4.4 (7) 6.4(14) 6.0(14) 8.0(12) 6.9(11) 113.3 (8)[19.3 (7) 115.0(14) 7.7 (3) 
Ondatra zibethica __ ._. ______ . _____________ . _________________ 1 0.6 (1) 1.7 (1) I 
Mus musculus -------.:-.---.-----.. -.. ---.-.--------.----.-.J 0.7 (1) I I I Rattus norveglcus _______________ . ________________ . ____ ._.___ 0.2 (1) 0.6 (1) 0.4 (1) 0.7 (1) 1.1 (1) I 
RABBITS. ____ ._. _______ . ________ . _______ . ____ • __ ._. ___________ --'19.1(27) 1U( (2) 10.5(13) 5.6(10) 1113.3(22) 21.5(24) 29.0(30) 43.4(20) 152.3(19) 35.8(26) 140.9( 14) 
Sylvilagus floridanus ____ ._. _____________________________ .. _\19.1(27) 11.1(42) 10.5(13) 5.6(10) 13.3(22) 21.5(24) 29.0(30)143.4(20)\52.3(19)\35.8(26)140.9(14) 
HOOFED MAMMALS ___ · __ · _______ · __ · ____ ·_··_· ____ · ____ I I 1.8 (2) 1.9 (2)1 5.5 (2) 
Sus scrofa_. ________ . ___________ •. ___ ._. __ ._._. _____ ._.____ I I 1.8 (2) 1.9 (2) \ 2.8 (1) 
Odocoileus virginianus ____________________________ .1 - I I . 2.8 (1) 
~ 
TABLE E. BIRD REMAINS IN FECAL PASSAGES FROM THE TRAILS, JUNE, 1940 - APRIL, 1941. MOINGONA AREA. 
1 June 1 July 1 Aug. 1 Sept. 1 Oct. 1 Nov. 1 Dec. 1 Jan. 1 Feb. 1 March 1 April 
No. fecal passages._ ..................................... ··.·_ ... _ ........ 1 47 1 127 1 43 1 57 1 39 1 30 1 37 1 23 1 19 1 33 1 20 
BIRDS_ ... _ ...... _ ... _ ......... _ ......... _ ........... _ ....... _ .. _ ...... _ ... 114.6(18) 6.7(22) 3.9 (4) 6.2 (9) 12.7(14) 24.3(17) 29.0(20) 6.9 (2) 13.0 (3) 22.0(11) 25.0 (7) 
Undetermined_ .. _ .......................................... _. ____ .. _ .. __ .13.8(17) 3.4(11) 4.1 (6) 4.5 (5) 8.6 (6) 13.0 (9) 8.7 (2) 12.0 (6) 14.3 (4) 
Determined _______ ... __ ._. ___ ... ___ . ___ .. ______ . ____ ............... ___ 0.8 (1) 3.4(11) 2.1 (3) 8.2 (9) 15.7(11) 16.0(11) 4.3 (1) 10.0 (5) 10.7 (3) 
NONGAME. ___ ... __________ •.. _______________ .. __ ... _ .. _ .. _ .... 0.8 q) 2.7 (9) 3.9 (4) 1.4 (2) 8.2 (8) 14.4(11) 5.8 (4) 3.5 (1) 4.3 (1) 10.0 (5) 7.1 (2) 
Undetermined_._ .... _. __ .. _._ .... _ .. _ ............ _._._ .. _ .... . 
Determined. __ .. _ ................................... _ ....... _...... 1 
GALLIFORMES_ .................... _ ... _.................... 1.5 (5) 2.9 (3) 0.7 (1) 5.5 (6) 6.5 (5) 1 
Gallus gallus. __ .... _ ............. _ ..... _ ............. _ .......... 1 1.5 (5) 2.9 (3) 0.7 (1) 5.5 (6) 2.6 (2) I 
ST~~g'i:~~~ES.~:.--..:.~~~_~~.~~::-.=·.~~~:.:.·.~~.~.~:.:.·~.~~~~·~.~~.~~:I 0.9 (1) 3.9 (3) 
PASSERIFORMES. __ . ___ .................... _ ......... _ .... 0.8 (1) 1.2 (4) 1.0 (1)1 0.7 (1) 1.8 (2) 7.9 (6) 5.8 (4) 
Undetermined._ ..... _ ... _ ... __ ........ __ ...... _ .. _.1 0.6 (2) 
Determined .......... __ ..................................... _ ... _ .. 1 0.6 (2) 
CORVIDAE·_··· ___ ··_··· __ ·_···_·· __ ·····_····_I Cyanocitta crlstata ... _ ...... _ .. _ .. _ .............. _. 
P 1.!~?.!~te-s-iiiiicapilius:::::::~:::::::::::::::::::.1 
F~~~~~n~~=:::::=::::::::::::::::~~:::::::::::::.: I 
D¥!;r,f:~~~~~~di~~~~~~:::::::::~:::::~1 
GAME .. _. __ ...... __ ........ _ ............ _ ..... _ ... __ .......... · .... ····.1 
GALLIFORMES. ____ . ______ ... _._ ...... _._ ..... _ ..... I 
Phasianus colchicus torquatus ................. _ ...... 1 
C~~~!t:~:;?:~~:ura=.:.:.~~=~~~~.~~~:~~::··~·::::·~:·: 
0.6 (2) 
I 
I 0.6 (2) 0.6 (2) 
0.6 (2) 
I 
0.7 (1) 
1 0.7 (1) 
I 0.7 (1) 
0.9 (1) 
0.9 (1). 
1.5 (1) 
1.5 (1) 
0.9 (1)17.9 (6)1 4.4 (3)1 
2.6 (2) 11.5 (1) 
5.3 (4) 2.9 (2) 
1.5 (1) 
0.9 (1) I 5.3 (4) 1.5 (1) 
1.3 (1)II0.2 m13.5 (I) 
10.2 (7) 3.5 (1) 
10.2 (7) 3.5 (1) 
1.3 (1)1 I 1.3 (I) 
4.0 (2)17.1 (2) 
4.0 (2) 7.1 (2) 
1 
6.0 (3) 
I 6.0 (3) 
3.6 (I) 
3.6 (1) I 3.6 (1) 
I 
1 
~ 
u. 
TABLE F. BIRD REMAINS IN FECAL PASSAGES FROM THE TRAILS, JUNE 194.0 - SEPTEMBER 194.1. WALL LAKE AREA. 
No. fecal passages ~~-~--------------.--------~--~-~-- ... -.--.-------------------.------.--........ --------.1 
g~?e~~~=_~_::::~~::-_:~::::=:::::=::=:::::::=~::::::::::::::::~-=::=::::=:::=~:::::::=:~ 
BIRDS ____________ . __ .... _ .... ___________________ ._ .... _ .. _. ___ . __ ... ______ ._ .. ____ .. _____ .. _._.1 
NONGAME ___ . ___ ... _____________ .. ____ . ____ ._ .... ___ .. ___ . ______ . ___ .. ____ .. __ .. ______ . 
Undetermined._ .. _ .. __________ ~ .. ______________________ . ____ ... __ . _____ ~_ .. _ .. _____ ~ 
Determined~ _________________ ... ___________________ . _________________________________ _ 
GALLIFORMES _________________________________________________________________ ~ 
Gallus gallus. ____ ~ ____________ ~ ____ ~ _____________________________________________ . 
PASSERIFORMES ________________________________________________________ _ 
Undetermined~ ________________________________ : _________________________________ ~ 
Determined ________________________________________________________ _ 
ICTERIDAE~ _______ ~ ______________ ~ ________________________________ _ 
r:~e~~~Ph-alus-xanti1oc-.;Phalus:::==:=::==:::-~~::=-~=-~= I Agelaius phoeniceus~ ___________ . ______________________________________ _ 
FRINGILLIDAE. _____________________________________________________ _ 
Undetermined _______________________________________________________ . 
Determined __________________________________ ~ _________________________ _ 
Junco hiernalls . __________________________________________________________ _ 
GAME. ______________________________________________________________________ _ 
ANSERIFORMES. _____________________________________________________ _ 
ANATIDAE. ___________________________________________________ _ 
GALLIFORMES . _____________________________________________________ . 
Phaslanus colchicus~ ______________________________________________________ _ 
GRUIFORMES ____ . ____ . _____________________________ ._. ___ _ 
J~ulY"l-A~ Sept. oct. Nov. Dec. Jan. 
6 1 4.7 1 25 1 6 8 29 37 40 
8.3 (1)117.1(19) 12.5 (5)1 36.4. (4) 13.3 (2) 38.8(19) 28.3(15) 17.7(9) 
11.7(13) 10.0 (4)127.3 (3) 6.7 (1) 10.2 (5) 18.9(10) 11.8 (6) I 5.4 (6) 2.5 (1) 9.1 (1) 6.7 (1) 28.6(14) 9.4 (5) 5.9 (3) 
1.8 (2) 2.5 (1) 9.1 (1) 6.7 (1) 18.4 (9) 3.9 (2) 
1 
I 
0.6 (1) 
0.6 (1) 
0.6 (1) 2.5 (1) I 
I 2.5 '0, 
I 
1 
3.6 (4) 1 
1 
I 
3.6 (4)1 
9.1 (1) 
9.1 (1) 
6.7 (1)1 18.4 (9) 
2.0 (1) 
16.3 (8) 
12.3 (6) 
6.7 (1) 
12.3 (6) 
4.1 (2) 
2.0 (1) 
2.0 (1) 
2.0 (1) 
3.9 (2) 
I 10.2 (5) I 9.4 (5) I 2.0 (1) 
\ 10.2 (5)1 9.4 (5)! 2.0 (1) 
10.2 (5) 9.4 (5) 2.0 (II 
~ 
CIl 
TABLE F. (Continued) 
No. fecal .!!assages~ __ ~ ___ ----------------------------~------.-------.-.--------___________________ · _________ 1 
Blfl'~d~te-~ii1ed~=_~~~~~~~~~~_~~~~-_~=~~::::::~:::::~_-_-_~:~~~-::= __ ~_-_~=~:~:~~-_~~~_~~~ _____ ~-_:~~~~~_-__ --: I 
Determined. ________________________________________________________________ . ______________________________ ./ 
/ NONGAME ________________________________________________ -----------------------------~---- I 
Undetermined ____________ . ____________ . _________________ .-----------------------------.-------- .. -. 1 Determined ________________________________________ . _______ . ______ ._. __ . ___________________________ .1 
~J:t~~f;g1~§~~_:~~::~=~~::~::~~_:::~::~::~~~:~~~~_::::.:::=~:::-~::::---=:~:~_:::~ I 
~~~~~~a~_~::::::::::::=::::::::::::::=:::::::::::::::::::.__=::::::::::::::::::::::::::: I 
IC~~:m.~~:~ai~~~i~i~~~~~ij:~;::::::::::~~:::::::::::::::::::::::: I 
Agelaius phoeniceus _________________________________________________________ _ 
FRINGILLIDAE _____________________________________ . _________________________ _ 
Undetermined _________________________________ . ________ . ________________________ ._. 
Determined _____________________ . ___________________________________________________ _ 
Junco hlemalis __________________ . _________ . ______ . _________________________ _ 
GAME ______________________________ ._. __________________ . _________________ ~ __ . _____________ ... ______ _ 
ANSERIFORMES ________________________ . ______________________ . ________________________________ . 
ANATIDAE. ____________________________________________________________________________ . __ . __ 1 
G~~~~~~:~!fc:iiiCus-::::::::::::::::::=:::::::::::::-::::=::::::::::::_:::::==:::::::: I GRUIFORMES ---- _ --.------ ____ . _____________________ ---______________________________ I 
Feb. / 
23 / 
4.2 (1)1 
I 
I 
/ 
I 
I 
I 
I 
I 
March 1 April 
26 / 20 
1 35.5(11) 25.8 (8) 
9.7 (3) 
/ 
I 
I 
I 
9.7 (3)1 
I 
9.7 (3)1 
May June 
16 54 
33.3(13) 30.2(45) 
18.0 (7) 13.8 (22) 
15.4 (6) 16.4(26) 
12.8 (5) 
2.6 (1) 
10.3 (4) 
10.3 (4) 
7.7.(3) 
2.6 (1) 
2.6 (1) 
2.6 (1) 
2.6 (1) 
2.6 (1) 
2.6 (1) 
9.8(18) 
0.6 (1) 
9.3(17) 
5.5(10) 
5.5(10) 
3.8 (7) 
3.3 (6) 
0.6 (1) 
0.6 (1) 
0.6 (1) 
6.5(12) 
0.5 (1) 
0.5 (1) 
6.0(11) 
6.0(11) 
July 
76 
30.3(63) 
14.5(35) 
15.8(38) 
9.1(26) 
1.1 (3) 
8.1(23) 
7.4(21)1 
7.4(21) 
0.7 (2) 
6.7(19) 
6.7(19) 
6.7 (19) 
I 
Aug. 
21 
34.4(21) 
20.3(13) 
14.1 (9) 
7.0 (5) 
7.0 (5)1 
7.0 (5) 
7.0 (5) 
7.0 (5) 
7.0 (5) 
1 
I 
Sept. 
14 
25.8 (8) 
16.1 (5) 
9.7 (3) 
6.5 (2) 
6.5 (2) 
6.5 (2) 
3.2 (1) 
3.2 (1) 
3.2 (1) 
,;.. 
-I 
"" 
TABLE G. OCCURRENCES OF INVERTEBRATE REMAINS IN FECAL PASSAGES FROM THE TRAILS. 
MOINGONA AREA, JUNE 1940 - APRIL 1941. 
23 
I June I July I Aug. I Sept. I Oct. I Nov. I Dec. Jan. 
No. fecal passages--...... _____ .. _______________ .... ___ .. ___ ...... ____ 1 47 I 127 I 43 I 57 39 30 37 
'.') 27.3(30) 25.7(18) 110.1 (7) 6.9 (2)1 ) 27.3 (30) 25.7 (18) 10.1 (7) 6.9 (2) 
) 14.7(28) 20.1(18) 110.1 (7) 6.9 (2)1 ) 
20.1(18) 10.'1 (7) 6.9 (2) I ) ) 14.2(28) 
~l I I I I I I I 
INVERTEBRATES_ .... __________ .. ___ .... ___ .. __ .. _ .. _ .. __ .... __ .. _ .... 36.6(45) 133.6( 110) 134'6(36) 34.9 
INSECTS_ .. ___ .. ______ .. ________ .. _ .. _________________ .. _____________ 36.6 (45) 133.6( 110) 34.6 (36) 34.9 
ORTHOPTEnA _____ .. _____ .. ____ .. _ .. _ .. _______ .. _ .. ______ .. _ .. _____ 8.3(15) 12.1(57) 14.2(25) 20.2 
Undetermined_ .. ___ .. _____________ .. __ .... _ .. ___ .. ____ .. 0.4 
Determined .-----------------...... ----------------.. -----------.. - I 19.8 ACRIDIDAE ____ . _____ .. ______________ .. _ .... _ .. ___________ 0.6 (1) 2.0(10) 11.7(23) 16.2 
Undetermined _________ .. ____ .. ____ .. _________ .. __ .... __ 1.2 (6) 3.1 (7) 1.2 
Determined _________ .. ______________ .. ________ .. _____________ 0.8 (4) 8.6 (19) 15.0 
I I I 
I I I ) 0.5 (1) 2.1 (2) I I I 1i 13.7(28) 18.0(17) 110.1 (7)1 6.9 (2)1 
'I 0.5 (1) I I I I 1 I 0.5 (1) I I I 
I I I 
Arphia _____________ .... __ -----------------------.. ----------- 0.6 (1) I 0.3 (1) Dissosteira carolina ____________ .... ________________ 0.3 (1) 
Schistocerca. _____________ .. _ .. ________ .. _________ .. ______ 1 0.7 (2) I 0.3 
. Melanoplus ______ . ____ .. _ .. ____ .. _______________________ 1 0.8 (4) 1 7,1(19) H.7( 
TETTIGONIIDAE .. _ .. ___ .. ___ .. ____ .. __ .. _ .. __ .. _________ 1.5 (3) 3_6( 
GRYLLIDAE _ .. _. ____ ........ ________________ .. ___ .. ______ 7.7(14) 10.1(51) 1.0 (2) 
G ry II us assimilis ___________________ .. ________ .. ___ ~_____ 7.7 (14) 10.1 (51) 1.0 (2) I 
ODONATA .. ____ .. __________ .. _____________________________________ 0.6 (1) I . _ 
HOMOPTERA _______________ .. _ .. ______________ .. _______________ 1 11.1 (2) I I I I 
LEPIDOPTERA _ .... _ ...... ___________________________ .. __________ 11.1 (2) I 1 1.1 (1) I 
DIPTERA -_________ .. __________________________________ .... _ .. ____ I 0.2 (1) I 1.1 (2)1 0.8 (2) I I 1 
COLEOPTERA. _______________ .. ________ .. ____________ .. ____________ 125.0(45)120.2(95) 115.9(28) 9.9(25) 8.9(17) 4.5 (4) I 
Undetermined ___________________ .. ___ .. _________ .. _ .. ___________ 1 0.5 (1)1 1.6 (8) 0.6 (1) 1.5 (3) 2.1 (4) 1.1 (1) 
Determined _______ .. _____ .. ___________ .. _______________ .. ___________ 124.5(45)118.6(94) 115.3(27) 8.4(23) 6.8(13) 3.4 (3) I 
CARABIDAE _____________ ...... _ .. _________________ .... __ .. __ 126.4(19) 6.5(47) 11.9 (4)1 3.0 (9) 5.1(12) 3.4 (3) I 
Undetermined ___ .. ____________________________ .. _______ 110.8(11) 2.0(16) 1.4 (3) 1 2.7 (9) 4.7(12) I 
Determined _______________ .. ____ .. ____________ .. _______ .. _ 15.6(16) 4.5(35) I 0.5 (1)1 0.3 (1)1 0.4 (1)1 I 
Calosoma spp. __ .. ___________ .... ____ .. __________ .. ______ 11.7(15) 3.6(30) 0.5 (1) 0.4 (1) I 
Elaphrus ruscarius. __________________ .. ___________ 0.8 (1) I I I 
Paslmachus elongatus ___ .. ___ .. ____________ .. 0.8 (1) I I 
Scarites_ .. _________ .. ________________ : _____ .... ___ .. __ . 0_8 (1) 0.1 (1) 1 I 
Evarthrus _____ ...... _____________________________________ 0.2 (2) I 
ChlaeniUs· ___ .. ___ .. ___________ .. __________ .. _________ 11.6 (2) I I 
Harpalus caliginosus _____________ .... ______ .. ___ .. 0.6 (5) 0.3 (1) 1 
ST APHYLINIDAE. _____ .... __ .. ____ .. ____ .. ________ .. _____ 0.1 (1) 
ELATERIDAE .. ------.. -----------.. ------------------ 1.4 (1) 0.1 (1) I I 
~jl~i?_¥ttW.t:.::::::::::::=:::=:=:::=:::=:=:=::::= I I g:~ m I 
Feb. I March I April 
19 I 33 I 20 
I 
I 
I 
I 
I 
I 
I 
...... '." ........ , .... 
I 
2.0 (1)1 
I 
I 3.6 (1) 
I 
I 
:.:'i 
C<I 
TABLE G. (Continued) 
. June I July I Aug. I Sept. I Oct. I Nov. Dec. Jan. Feb. I March I April 
No. fecal passages .. ··· .. ···· .. ·· ............ ···· .. ····· ...... ··_ .. ·_··1 47 I 127 I 43 I 57 I 39 I 30 37 23 19 I 33 I 20 
SCARABAEIDAE. .................. _ ... _ ........... _ 43.1(31)15.4(39) 11.8(24) 5.4(16) 1.7 (4)1 I I 3.6 (1) 
Undetennined .. ___ ... _ .. _ ....... _ .................. _ 0.3 (2) O.S (1) I 
Detennined_ ...... _....................................... 5.1(37) 11.3(23) I 
COPl'is anaglyticus ... _._ ............ _._ ..... _. 1.2 (1)1 3.2 (1) 
Aphodius .. _ .... _._._ ........... _................... I 0.3 (1) 
Bolbocerasoma farctum. .... __ .... _......... 1.2 (1) 32.3(11) 1.3 (4) I 
Geotrupes .. _ .. ___ .... _ ........... _............ 55.8(19) 3.8(12) 1.0 (3)1 
Phyllophaga .. _ .. _ .... _ ................ : ............. 38.8(29) 3.6(27) 5.8 (2) I 
Pelidnota punctata.................................. 0.3 (2) 
Ligyrus gibbOSUS ..................................... 14.7 (4) 0.9 (7) 3.2 (1) 0.3 (1) 0.3 (1) 
Xyloryctes satyrus ......................... _....... 2.3 (2) 0.3 (2) 
LUCANIDAE .. · .. · ..................... _ ...................... 129.2(21) 6.5(47) 0.5 (1) I 
I.ucanus ......................................................... 129.2(21) 6.4(47) 0.5 (1) 
Dorcus ..... _ .................................... _ ..... _...... 0.1 (1) 
HYMENOPTERA ................. _ .......... _ ..................... I 2.2 (4)11.1 (5) 11.3 (3) 4.0(1O) 3.7 (7)1 
~g~~~W~~~.:::::::::::::::::::::::::=-::::::::::::::::·:/2.2 (4)11.1 (5) 1.3 (3) 4.0(10) 3.7 (7)/ 
I 3.6 (1) 
I 
I 
. 1 
I 2.0 (1)1 
12.0 (1) 
~ 
TABLE H. INVERTEBRATE REMAINS IN FECAL PASSAGES FROM THE TRAILS, JUNE 1940 - SEPTEMBER 1941. 
WALL LAKE AREA. 
I June I July I Aug. I Sept.-AprIl' I May I June I July I Aug. 1 Sept. 
No. fecal passages ______________________________________________ --------.-----.------------, 6 I 47 I 25 I 189 I 16 I 54 I 76 I 21 I 14 
INVERTEBRATES _____________ . _______ . ______________________________________________ 141.7 (5) 36.0(40) 22.5 (9) I 125.6(10) 131.5(47) [31.7 (66) 127.9 (17) 119.4 (6) 
Cl~;}~}~~~~~~::~~~:~~~:~~~~~~~:~~~:~~~:~:~:~~:::~~~::::~~:~j~~~~J g w 2.5 (1) 0.7 (1) 
INSECTS _______________ .. ______________________________ ~ ________________________ . _________ 41.7 (5) 32.8(40) 20.0 (8) 25.6(10) 30.9(47) 31.7(66) 27.9(17) 19.4 (6) 
Undetermined__________________________________________________________________ 2.7 (1) 0.5 (1) 4.9 (3) 9.7 (3) 
Determined _________________________________________________________________________ 23.1 (9) 31.3(65) 23.0(14) 9.7 (3) 
ORTHOPTERA _______________________________ . __________________________ ._____ 0.7 (1) 4.2 (2) 6.8(15) 5.5(15) 4.1 (3) 7.3 (3) 
Undetermined ____________________________ .. _____________________________ .____ 2.4 (1) 
D~~'ID~;gAE=:::::::::::=::::::::::::::::=:::::::=_~:::::::::::::::::::: 1 0.4 (1) 4.1 (3) ~:~ m Undetermined -__ ._. ___________________ .. _______________________ I 
T;¥£~~ffu~~:::::=:::::=::::::=:::~::::::::::::::::::::::::::::::::: I I I 1 0.5 (1) I ,-
GRyLLIDAE ________________ ._. __________________________________ . ____ 1 10.7 (1)1 14.2 (2) 6.4(14) 5.1(14) 
Gryllus assimilis ------------.------.----.---------------.-----.----.--_I I 0.7 (1)/ 4.2 (2) 6.4(14) 5.1(14) HEMIPTERA ________________________________ . ________ . __ . ________ .. ____ ._______ 0.7 (1) 0.7 (2) 
LEPIDOPTERA __ . _______________ . ________________ . _______________________ ._1 0.7 (1) 1 2.1 (1) 1.4 (3) 1.1 (3) 
DlPTERA _________ . __ . __ ._. ___ . _____ . ________ . __ . ____ . _____ . ____________________ . ______ 1 0.5 (1) 0.4 (1) 
2.4 (1) 
I 2.4 (1) 
COLEOPTERA _________ . _____ ._ .... ____ .. ___ .. _________ . ____ ..... __ ..... _ .... __ .141.7 (5)\29.8(40) 120.0 (8)\ 16.8 (8) 21.3(47) 22.9(63) 18.9(14) I 2.4 (1) 
Undetermined __ ._ .... __ ._. ___ .. _. ____ . _____________ . _________ ...... _____ .... ___ I 8.3 (1) I 2.5 (1) 1.9 (1) 1.7 (4) 2.5 (7) 2.7 (2) 
Determined ________________________ . ____________________________________________ 133.3 (4) I \17.5 (7)1 14.9 (8) 19.6(46) 20.4(58) 16.2(12) 
CICENDELIDAE ____________________ .. _________________________________ 1 1.4 (1) 
Cicendeia punctuiata ________________________________________________ / 1.4 (1) 
CARABIDAE ___________________________________________________ . _____ . ________ 13.3 (2)110.4(22)17.0 (4)1 5.0 (4) 7.4(26)17.6(34) 12_2 (9) 
Undetermined ________________________________________________________ ._1 6.7 (1)12.9 (7) 1 4.0 (4) 5.9(23) 5.9(33) 
Determhed ______________________________________________________ I 6.7 (1) 7.5(18) I 1.0 (1) 1.5 (6) 1.6 (9) 
Caisoula calidllm ________________________________________________ ---I I 0.2 (I) 1 I 
Scarite~-----------------------------------------------___________ . ________ 3.3 (1) 6.7(18) \ 1.0 (1)11.1 (5) 0.7 (4) 1 Chiaemus____________________________________________ _ __________ . __ 1 3.3 (1) 0.8 (2) 0.2 (1) 
Harpaills caliginoslls ___________________________________________ 1 1 1 0.2 (1) 0.2 (1) I 
DyJii~1~~~-_~~:li~~~~~:::~~~-::~~~::~~~~~::~:~~~~}~~-~J I 0.5 (1) 1 I 0.2 (1) ::: ~~: ! 
go 
o 
TABLE n. (Continued) 
1 June 1 July Aug. I Sept.-April' 1 May 1 June 1 July 1 Aug:-r:;ept. 
No. fecal passageL _______________________________________________ -------1 6 I 47 1 25 I 189 16 1 54 1 76 I 21 1 14 
HYDROPHyLlDAE _____________________________________________ I 3.8 (8) 1 I I I 1 
SILPHlDAE. __________________________________________________________ 113.3 (2) 14.2(30) 7.0 (4) I 0.3 (1) 0.7 (3) 1 1.4 (1) 1 2.4 (1) 
g~~~r~~~~~::::::::::::::::==::::::=:=:=:==:::::::__=:::=::::I 1~:~ (~M 1 Silplla_________________________________________________________________ 8.9 (2) 11.2(27) 5.3 (3) 0.7 (3) 
Nccrophorus _________________________________________________________ 4.4 (1) 2.5 (6) 1.8 (1) 7.5 (6)110.5(37)110.1(45)11.4 (1) 
ELATERlDAE ____________________________________ .__________ 0.7 (3) 
SCARABAElDAE. ___________ . __________ ... __ . _________________ . ____ 1 6.7 /1) 1.0 (2) 3.5 (2) 7.5 (6) 10.5(37) 10.1(45) 1.4 (1) 
g~~~~~~d~=~_::::::::=::::::::::::::::::::::::::::::::=:::=::::::=1' I g m 
Onthophagus hccatc .. ________ ._. _______ . _______ ... _._______ 0.5 (1) ! 
Bolboccras lazarus ___ . _________________________ .... ____ 0.2 (1) 
Bolboeerasoma faretum _________ . ___ ._ .. __ . ____ ._. 3.1(16) 1.6 (9)1 1.4 (1) 
Phyllophaga __ . ____ .. ____ .. _____ . ____ . __________________ --J 6.7 (1)1 0.5 (1) 3.5 (2) 5.2 (5) 6.4(33) 7.3(41) 
Ligyrus gibbosus __ . _____ . _____ ...... ____ ... _ .. _____ . __________ "1 _I 1 1.0 (1) 1.0 (5) 0.9 (5) 
CHRYSOMELlDAE ______ . ________ . __ . __ . _____ ...... ___ ._._ .. __ -I \ 1.2 (1) 0.8 (3) 0.9 (4) 
CURCULIONlDAE __ ._ .. _____ ... ___________________________ .. __ . I 1.3 (1) 0.6 (2) 0.7 (3) 
HYMENOPTERA _._. __ .. ________ ... _. __ .. _ ... ____ . ______ . _____ .. _ 0.8 (1) 1.0 (2) 0.7 (2) 
FORMIClDAE ___ ._ .... _. _____ .. _________ .... __ . __ ..... __ .. __________ ...I I 0.8 (I) 1.0 (2) 0.7 (2) 
'During this period Invertebrate remains were detected only three times, twice in -October and once in December. All remains were 
of grasshoppers except that one of the grasshopper occurrences was accompanied by beetle remains. 
~ 
I-' 
TABLE I. PLANT REMAINS IN FECAL PASSAGES FROM THE TRAILS, JUNE 1940 - APRIL 1941. MOINGONA AREA. 
June July Aug. Sept. Oct. Nov.- Dec;-JJan. r-FeD.jMarch 1 Aprll 
No. fecal passages ----------------------------------.-.-----.1 47 127 43 57 39 OiU Oil "Oi UI 0i0i ZU 
PLANTS ________________________________________________ 16~3(20)132.9(108) 31.7(33) 37.7(55) 25.5(28) 7.1 (5) 8.7 (6)110.3 (3)14.4 (1)14.0 (2)17.1 (2) 
GRAMINEAE-CyPERACEAE. _________________________ 1.5 (2) 1.0 (4) 1.1 (2) 1.0 (2) 2.4 (3) 1.4 (1) 5.8 (4) 3.4 (1) 4.0 (2) 7.1 (2) 
Zea mays __________________________________ ._________________ 0.6 (1) 0.5 (1) 7.2 (9) 5.7 (4) 6.9 (2) 4.4 (1) 
~~:~:us~~~~-~::~-=::::::::::::::::::::::::::~~:::::::::::::::.::::::::::: 0.8 (1) 1.4 (1) I I 
Ulmus __________ . ______________________________________ ----------------- 7.4 (10) 1 1 
Morus rubra _________________________________________________ . 3.0 (4) 24.3(96) 4.2 (7) 1.6 (3) I 
Grossularia spp._______________________________________________ 5.3(21) 5.4 (9) 0.5 (1) 
Malus iowensis _______ . ______________________________________ --. I 1.4 (1)1 I 
Amelanchier canadensis _____________________________________ 4.4 (6) 2.3 (9) 0.6 (1) 1 
Prunus americana ... ___________________________ .___________________ 6.0(10) 6.8(13) 4.0 (5)[ 
Padus virginiana _____________ ------------------------------------ 13.8(23) 25.6(49) 1.6 (2) I I Vitis vulpina._____________________________________________________ 0.8 (1) 
Nepcta, prob. Cataria._. __________________ ._____________________ 0.5 (1) 
Physalis ____ . _____________________ . _____________________ --------- 6.4 (S) 1 1 
Solanum nigru.m. ____________ . _____________________________________ I 1.0 (2) 1.6 (2) 1 
Solanum carolmcnsc ________________________________________ 1 0.8 (1) I 
g; 
N 
TABLE J. PLANT REMAINS IN FECAL PASSAGES FROM THE TRAILS. JUNE 1940 - SEPTEMBER 1941. WALL LAKE AREA. 
i .. _ .... I Tuh ... i A ... _ i 6 __ .. I X.. i 'Kt ri 
I v ......... l;: I u"" ... .r I .n,u6" I ,;;J ... .I:'". I Oct. I Nov. I Dec. Jan. 
No. fecal passages __ . ___________________________________________________ 1 6 47 I 25 I 6 I 8 I 29 I 37 40 
PLANTS _______________________________________________________ 1 0.1 (1) 5.0 (2)' 9.1 (1)120.0 (3)1 4.1 (2)1 3.9 (2) 
GRAMINEAE-CypERACEAE.__________________________________________ 0.1 (1) 6.7 (1) 3.9 (2) 
:~:~~~_~~~::~~::::::::::::::::=:::::::=::~::::=:::::::~~:::::=::~:::::::=:=:::::::==::~I 2.5 (1) 9.1 (1)16.7 (1) 2.0 (1) 
Grossularia __________________________________________________________________ 1 
Prunus americana_________________________________________________________________ 2.5 (1) 6.7 (I) Solanum carollnense ________________________________________________________________________ 1 I I I 2.0 (1) 
~ 
FeD~--IMarch I AprIl May June July I Aug. Sept. 
No. fecal passages ___________________________________________________________ 1 23 I 26 I 20 16 54 I 76 I 21 I 14 
PLANTS ________________________________________________ ---------------------~-----------I I I 2.7 (4)12_4 (5) 6_6 (4)116.1 (5) 
GRAMINEAE-CyPERACEAE _____________________________________ ------------- I I 0.5 (1) 0.5 (1) 2.7 (1) 
~~: ;:it:nsis.~::::.:=:::::=:=_~::==:===:::::::::::::=:=:::::=:::::==:::==:::=:==:::=: \ II 0.5 (1) 4.9 (3) Bromus ________________________________________________________________________________ I 1.6 (3) 1.4 (3) 1.6 (1) 
i!f!;~~::!~~;;:~:::~~:=::::::::::~~:~:==:=:~~::::~~~~~:::=~:::::::::~~:~~ 1 I I 0.5 (1) I . 13.4 (5) 
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TABLE K. OCCURRENCES OF NONFOOD SEEDS IN FECAL PASSAG:ES FROM 
TRAILS. MOINGONA AREA JUNE 1940 - MAY 1941; WALL LAKE 
AREA JUNE 1940 - SEPTEMBER 1941. 
'TSummer iFaIrr-Winter I SprIDg I Summer 
No. fecal passages ___ . __________ . ____ 1217 78 1126 43 I 79 100 1 53 62-1--151 
I M· W·I M W 1 M W I M WI·· W. 
Zea mays.._ .. ___ .. _._. __ ._ .... __ . 1 1 
Syntherlsma_. __ ... _ .... _ ........... ___ .__ 1 
Syntherlsma Ischaemum._._____ 4 
Synib.erisma sangulnale_ .. _____ . __ ._ 13 
EehlRoehloa Crus-gaIll. __ .. ___ .... 1 
Chaetoehloa glauea ... ___ ._ ... ___ .____ 4.. 1 8 2 
Chaetoehloa vlrldis ______ .. ______ 4. 3 
CenchruS-..-. _ 1 
Homalocenchrus oryzoldes _____ .. Avena. .. _________________ .. 
Avena sativa _____________ 1 
Poa pratensis.._______ ___ 1 
Hordeum vulgare __ . __ ... ________ ... 
CYPERACEAE .... ___ ........... ____ ....... _I 
~~nu~a~s_=~~=~~~~~~::~~~===~:1 
SiSyrinchium .. ___ ... __ .. _ ............. _. ___ ... , 
Cannabis sativa .. ___ .. __ ....... __ ._ ... ___ .. 
Rumex Aeetosa.._._ .... __ ... _ ..... ___ . __ 
~:~~aJ~s~~==::::::::::::::::::::::::= 
Persicaria Hydropiper._ ... _ .. __ ..... _ .. _ .. _ 
Perslearia lepathifolia_._ .. _ ... __ ...... _ .. . 
Persiearia pennsylvanlca .......... __ ._ ..... . 
Persiearia Persicaria ___ .. _ ............... . 
Persiearia punctata ... _._. __ .. _ ..... _ ....... . 
Tiniaria Convolvulus ______ ................ _ 1 
Amaranthus. ____ ........ _. ___ ._. __ ... _ ... _1 
sanleula marylandiea. ___ . ___ ....... 1 
Lappula echinata. .. __ . __ ._ .. __ ........ 1 
Verbena ...... __ ._ ... _._ ... _______ .. _ 
~b':'Siii···trifidiL~:::::~~:::::::=~~:::_.:.::: , 1 Ambrosia elatlor __ .. __ .... ___ . ____ ... 1 
Bidens ... _...... .. ...... _ .............. _ .... _._ .. _ 
M*-Moingona Area. 
W·-Wall Lake Area. 
1 
3 
1 
1 
1 
5 
2 1 
1 
1 
1 
2 
1 
1 
1 
1 
3 
3 
1 
1 
1 
1 
2 
··-No data collected from Moingona Area In summer. 1941. 
1 
2 
1 
1 
1 
1 
1 
1 
1 
8 
1 
19 
1 
7 
1 
1 
1 
1 
2 
1 
2 
1 
1 
1 
7 
1 
TABLE L. OCCURRENCES OF FOOD REMAINS IN FECAL PASSAGES FROM 
THE DENS. WALL LAKE AREA. 1941. 
ApriL I May __ 
June .... 
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TABLE M. MAMMAL REMAINS IN FECAL PASSAGES FROM THE DENS, 
WALL LAKE AREA, 1941. 
I Apr~ay I June 
No. fecal passages _____ ..... ____________________ .... ___ .. __________ .... _____ .-I -158 1 318 -1- 67 
MAMMALS ........ _____ .... __ .............. _ ................... ___ ................. _ 64.1(157)150.2(314) 34.5(61) 
Undetermined .. ___ ............ __ ...... __ ............ _ .. __ ._._ .................. _ 0.8 (2) 1.1 (7) 4.0 (7) 
Determined._ ..... __ .. __ . __ ... __ .. ____ ... ___ ... ____ .. ______ .. ________ . ______ ...... ___ 63.3 (156) 49.1(311) 30.5 (54) 
INSECTIVORES_ ...... __ ........ __ .... __ .... __ .. __ ... __ .......... __ ..... _ 0.9 (2) 
Blarina brevicauda __ .... __ .. __ ........... ________ ... _________ ... __ . 0.9 (2) 
RODENTS _____ ... __ ._ .... ______ . _______ .. _______ ..... ____ ...... __ .. ____ .... ___ . 25.9 (93) 10.0 (77) 7.5(16) 
g~r~~~~;~~~l~~~~:~~;~~~~~:~:~:~~~~~~~;~~;~~~:::~J 2H !if~ H In) u (m 
Reithrodontomys megalotls ... __ . ______ . ____ .. __ ............ 0.3 (2) 
Geomys bursariUS. __ ...... _ .. __ . ____ .... __ ......... __ .. ___ ... _.11.0 (4) 0.5 (1) 
~~~~t~~~~::::::::::==:::::::=::::=:::::::::::::::::::::::::::::::::::: 2~:g \:b) g:~ ~:h g:: m 
~~':u~~~~~~~~s:~~::::::::::::::=::::::~=::::.::~::::::::::::::::_~: 1 0.3 (1) 0.4 (1) 
RABBITS_ ......... __ . __ ................ __ .................. __ ....... ______ .. _____ .. _I 37.4 (134) 39.1 (301) 122.1 (47) 
Undetermined ________ ................... _ .. __ .. ____ .................. __ .. __ 1 0.3 (1) 0.7 (5) 
Determined._ ... ____________ ........ ____ .......... _ .... __ ................. __ .. 1 37.1 (133) 38.4 (295) 
Sylvilagus floridanus ...... __ .. ___ ............... ____ ...... ___ ..... 1 36.5(132) 3S.2(294) 21.6(47) 
Lepus tounsendIL _____ .. __ . __ ._ ............... ___ .............. __ 1 0.5 (2) 0.2 (1) 0.5 (1) 
TABLE N. BIRD REMAINS IN FECAL PASSAGES FROM THE DENS, WALL 
LAKE AREA, 1941. 
1 Aprtl 1 May I June 
No. fecal e.assages ____ ........ __ .................... __ .... __ ........... __ . I 158 I 318 1 67 
BIRDS ... __ ............... _ .. __ ............... __ ....................... __ ... ___ .............. I 30.6 (75) 21.6(135) 29.9(53) 
Undetermined-....... - .......................................... _ .. __ .. _ ...... _J 22.9 (56) 16.3(104) 19.8(37) 
Detennined._ .. ________ . __________ .. __ ....... ____ .. ____ .. _ .. __ .............. _ .... ___ 7.7 (19) 5.3 (33) 10.2(19) 
N~~~~~.!ine(i~-.::-.~.:-.::::-.:=~.=:::·.::::::::~_:::·.=:=_: .. ::::~_:::::~._= I 2.8 (7) ~:~ l~t) g(t!l 
Determined .... _ .... ____ .......... _______ ....... _ ............. ____ ..... _ 3.2 (20) 4.S (9) 
GALLIFORMES~ __ ......... _______ ..... ___ .... ___ ..... __ ....... _I 0.8 (2) 0.3 (2) 1.4 (3) 
Gallus gallus._ .. ___________ .. _____ .. _ ....... ____ ... __ ....... ·.... 0.8 (2) 0.3 (2) 1.4 (3) 
PASSERIFORMES _______ ........ _. __ ........... __ ......... __ .... 2.0 (5) I' 2.9 (1S) 3.4 (7) 
g~~~~~~~-~:::::::::::::::::=:=:::::=::::::=::==::::::=:::: I ~:~ m u gp ~:~ I~l 
ICTERIDAE ...... _ .......... __ ....................... _ ... __ . ____ I 0.4 (1) I 1.1 (7) 1.4 (3) 
Stumella ..... _______ .............................. _ ......... I 1.1 (7) I 1.4 (3) 
Agelaius Phoeniceus .. · .......... __ .... ·· ___ 1 0.4 (1) 1 
FRINGILLIDAE .. _ .. __ ..... _ .. __ ... ___ .____ 0.4 (1) 
GAME ____ ..... __ .. __ .. __ .... _ .. __ .......... ___ .... __ ........ __ . __ ............. __ 4.9(12) 
ANSERIFORMES .... _ ................. __ ........ __ ................ __ 
ANATIDAE ...... _ .. _ ......... ___ ...................................... .. 
GALLIFORMES ........................... __ .. ____ ....... _____ 4.9(12) 
Phaslanus calchicus __ ......................... _ .. _ ..... __ 4.9(12) 
GRUIFORMES ............ __ ...... __ ... _ ..... __ ..................... .. 
1.4 (9) 
0.2 (1) 
0.2 (1) 
1.1 (7) 
1.1 (7) 
0.2 (1) 
3.2 (6) 
0.5 (1) 
0.5 (1) 
2.7 (5) 
2.7 (5) 
TABLE O. COLD-BLOODED VERTEBRATE REMAINS IN FECAL PASSAGES 
FROM THE DENS, WALL LAKE AREA, 1941. 
No. fecal passages ____ . ____ . ____ _ ____ .____ __ ______ .. __ ..... ____ . 
COLD-BLOODED VERTEBRATES __ . ____ . __ ... ____ .. __ . __ _ 
Thamnophls . ______ ................... . 
April 
158 
0.9 (2) 
0.9 (2) 
May 
318 
0.9 (2) 
0.9 (2) 
June 
67 
0.6 (1) 
0.6 (1) 
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TABLE P. INVERTEBRATE REMAINS IN FECAL PASSAGES FROM THE DENS, 
WALL LAKE AREA, 1941. 
No. fecal passages_. ________________ ~ ..... __________________________ .. _______ I 
INVERTEBRATES ____________ ... ________________________________________ _ 
CRUSTACEANS __ .... ________________ . _____ ._. ______________________ . __ _ 
Cambarus _______________________________________________________ . _______ _ 
GASTROPODS _____ . _______ .: ________ . ______________________ . __ .. ___ _ 
INSECTS _________________ .... _. ___ . _________________ .. __________ ........ . 
UndetenninecL _______ . _________________ . ________________________ _ 
Determined ______________________________________ .......... ___ .. ______ _ 
ODONATA_ ..... ____ ~ _______________ . ___ .. ________________________________ _ 
ORTHOPTERA ___________________ . __________________ ._._ .. __________ _ 
ACRIDIDAE ____________________________ . ______________________________ _ 
GRYLLIDAE ______________________________________________ .. ________ . 
Gryllus asslmiIis ________________________________________ . ____ _ 
HEMIPTERA. __________________________________________________________ . 
LEPIDOPTERA _____ . ___________________________ . ____________________ _ 
DIPTERA _____________________________________________________ . __ 
COLEOPTERA ____________ . ________________________________ I 
Undetennined ___________________ . _____ ~ ________________________ I 
D'i5~g~~~fl~~:::::::::=::==::::::::~~=:===:::::::: i CARABIDAE ___________________________________ .. ______________ _ 
Undetermined __ . ______________________________________ . __ _ 
Detennined ___ . ___ .. __ . ___________________ ._ ... _._. ________ ._. 
Calosoma __________________ .. __ ...... ___________ . ____ . _____ _ 
Scarites __________ ._ .. _______________________________________ I 
Clivina imprcssifrons. ____________________ .. _. ____ I 
Harpalus callginosus ______ ... ___ ._ ... ____________ ._._. I 
Pterostichus ___________ ._ .... ____________________ . _____ I 
SIL:J;~X~~_~_ pa!_~~~_~:::==:==:::=:::_~::::::::::::: I HISTERIDAE __________ . _________________ . ____________ .... _ ..• I 
ELATERIDAE. _______ . ___ .. __ .. _ .... _. ___ .. __________ . ___________ . I 
COCCINELLIDAE ___ ..... __ . ___ .. ___ ... _ .. _________ .... __ I 
ScJn~~~f;>e1~_=:::·_::~_:::::::::::::::::-.-.-:::::~_:::::~.:::~ I 
Determined __ ···_···· _______ · ________ ········ ______ 1 Copris anaglypticus __________ ._. ______________________ _ 
Aphodius _____________ . ________________ ....... __________ _ 
Ataenlus ___ .. _________________ .. _ .. _____________________ . __ .. __ I 
Bolbocerosoma farctnm __ ....... ________ . ______ . ___ I 
~r:;~~~:~=:::::::::::::::::::::=::::::::::::=::::::::=: I 
g~~&Zi'6~1Wf::::::::::::_~:::::::::::::::::::::::::::::::: I 
HYMENOPTERA ________ .. _______ . _____ .. __ . __________ .... _ ....... _ .. _ I 
g~t!:~~~:t~_~:::::::::-.:::::::::=::::::::::::::::::::::::::::::::::::: I 
FORMICIDAE .. ___ .......... _ .. _________ ......... ___________ . ____ I 
Lasius niger. _________________ . ___________ . ___________ . ____ .. __ .... I 
l\Iyrmica .. _ __ _____ .. __ " ____ .. _____ .. ___ _ .. _____ .... ______ I 
AprIl 
158 I 
4.5(11) 
0.4 (1) 
4.1{lO) 
0.4 {I} 
3.7 (9) 
2.5(6) 
1.7 (4) 
0.8 (2) 
0.3 (1) 
0.5 (2) 
0.3 (1) 
0.3 (1) 
1.2 (3) 
1.2 (3) 
May June 
318 I 67 
26.7 (167) I 33.3 (59) 
0.2 (1) 
0.2 (1) 
26.5(167) 33.3(59) 
3.2(20) 
23.4(148) 
0.4 (1) 
2.1 (IS) 6.7(17) 
0.1 (I) 
2.0(14) 6.7(17) 
2.0(14) 6.7(17) 
0.7 (5) 
0.4 (1) 
0.8 (2) 
0.4 (3) 0.4 (1) 
83.8(140) 22.7(58) 
15.8(27) 2.5 (7) 
68.7(116) 20.3(57) 
0.4 (1) 
0.4 (1) 
35.7(91) 6.3(26) 
31.1 (87) 4.3(21) 
4.6(13) 2.0(10) 
1.6 (6) 0.4 (2) 
1.1 (4) 1.1 (6) 
0.2 (1) 
0.5 (2) 0.4 (2) 
0.8 (3) 
0.5 (2) 
3.5 (9) 
0.8 (2) 
1.2 (3) 0.2 (1) 
0.4 (1) 0.5 (2) 
23_6(60) 12.5(52) 
1.6 (4) 
22.0(56) 
0.3 (1) 
0.3 (1) 
0.9 (3) 2.6(15) 
14.8(49) 8.6(50) 
5.7(19) 1.4 (8) 
1.6 (4) 0.5 (2) 
1.6 (4) 0.2 (1) 
2.4 (4) 2.0 (5) 
0.3 (1) 
1.6 (5) 
1.6 (4) 1.6 (5) 
0.8 (2) 1.3 (4) 
0_3 (1) 
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TABLE Q. PLANT REMAINS IN FECAL PASSAGES FROM DENS, 
WALL LAKE AREA, 194~. 
April 
No. fecal passages ........................ _ ...................... _ ................. 1 158 
PLANTS._ ................. _ ........................................ - ...... -............ 1 
~~.;:I:r~!,.~~:.:!~~=~~~~=_.::::::·::.::-.:·.·.~·.=_.:~·.:~·.·.~:::'.:: I 
Bromus. ____ ..... _ ... __________________________________ ._._. __ . _______________ ._ ... _ .. _ ! 
May 
318 
1.3 (8) 
0.7 (4) 
0.2 (1) 
0.5 (3) 
June 
67 
1.7 (3) 
1.7 (3) 
TABLE R. NONFOOD SEEDS IN FECAL PASSAGES FROM THE DENS, 
WALL LAKE AREA. 1941. 
No. fecal passages._._.......... .. ____ ._ ... _ .......... _ ........... _ I 
Zea mays._ .. ___ ..... _._ ..... __ ... _ ....... ______ .. _ .... _ .. _ .......... I 
Syntherisma Ischaemum. __ .. _ .. __ ......... _ .. _ ........... _ ...... _. __ I 
~~~~~~~~~~: ~l~~;:~lli::.-::==:::::==::::==::::::::::::::::::::::::::::::: I 
Chaetochloa viridis .... _ ...... _ .. _ .. _._ .. _ .... _ .............. _ ....... _ ...... I 
Homaloccnchrus oryzoides.. ... _ ..... ___ . __ ................. _ ..... _. __ .. _ I 
Avena satlva ... _ .. _ ... _ .. _ ..... _ .... _ ....................... _ ... _._ .............. I 
g~*F£:~\~~:=:::=::::::::=:::::::::=:~~:=~~=:::==::-=:::::·: I 
~!~:;~:~~~:=:~=::~~~~~~:::~::::::::~~.~:=::::~:.=-.:.~.=:::-.~~:::~.::~~~~~~= I 
~~~~~~~ ~~:l~!~~~:=:::::::::::::::=::::=:::_==::_~::~~::::~:::::: I , 
Carex. ... _ ...... __ ._._ .................... _._._ ....... _. __ . _____ ..................... . 
:~:i~~r~~.~~~.~~.=·:::::.~::::::.~:::::::::=:.=_::=.~ _ _:::=~~::::::::::::::::::::: 
~=~::~:~: I!~~~~fJEl~!:::::::::::=:::::=::~=~~:::~:::::~:::::::::::::::::: I 
r:~~f:Rt ~;~~~~~~~;~~~:::~.~::~~~-=:~::::~~:~::::~:~~~::: I 
Ambrosia trifida .... _ ... __ ._._ .. _ .. _ ......... _ .. __ ... _ ............ _._ ... __ I 
~~~rpt:,i~I'p~~i~~::::::::=:::::=::::=:=::::::._======::.-~ I 
!r~~:·~~i:~~~::::::==:===:::::::::::::.~::.=~=.=.=.:===.=.:=:::::= I 
April 
158 
1 
1 
3 
1 
1 
1 
1 
I 
I· 
I 
I 
I 
May 
318 
1 
1 
2 
25 
1 
4 
1 
2 
2 
1 
2 
3 
3 
8 
2 
1 
6 
1 
June 
67 
1 
1 
2 
3 
1 
1 
1 
1 
1 
2 
1 
4 
